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The Dickson-Corliss Engine and Dickson | 


Compound Condensing Pumping Engine. | 





At their three shops, the Dickson Manufac- 
turing Company, of Scranton, Pa., are giving 
attention to the manufacture of several new 
and important specialties, two of which, | 
recently designed by Geo. 
W. Watts, the company’s 
mechanical engineer, we 
illustrate herewith. 

The bed-plate used for 
the Corliss engine is of the 
trunk type, the guides and 
main shaft pedestal being 
cast in one piece with the 
frame. 

The guides are bored out, 
and the cylinder being 
bolted to the end of the 
frame secures perfect align- 
ment, which from the heavy 
proportion of the bed, and 
its rigid and large bearing 
on the foundation, coupled 
with the fact that the 
strains are all near the 
foundation, is not likely to 
be disturbed by springing 
The cylinder is sustained 
at its inner end by the 
frame, and at the rear rests 
on a stand which pro- 
vides for expansion. The 
main shaft pedestal has 
adjustable side and top 
boxes. 

The pumping engine for 








water-works has been designed not only with | engines, viz., the cost for foundation and inac- 
reference to compactness, accessibility of parts | cessibility of the pumps for examination of 


and economy in the use of fuel, but also with | the valves and renewal or repair of parts is 


the view of obtaining the good qualities of the | mainly overcome by arranging the pump | 


vertical engine and a reduction of cost of | cylinders horizontally. 
foundation and buildings to a minimum. The two steam cylinders connect by links 
The usual objection to vertical pumping! to a double rocking beam, the connection 
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| being at the ends and between the two*beams. 
The two beams are practically one by being 
connected at the center of beams by the main 
beam shaft, and at the ends by. pins to 
which the cylinders connect. Connections are 
made to the pumps from these beams. 

The steam cylinders are steam jacketted 





and encased with 
black walnut or 
mahogany. Cor- 
liss valve gear or 
gridiron valves 
are used, in either 
case the cut-off 
being controlled 
by the governor. 
The condenser 
is of the jet type; 
a double-acting 
air-pump is used, 
operated by ‘a 
crank-arm fixed 
to the outer end 
of beam shaft. 
The pumps are 
fitted with 
double - acting 
plungers, and 
may be either in_ 
side or outside 
packed. Either 
pump may be 
disconnected for 
examination or 
~»| repairs, the other 
; meanwhile being 
kept at work. 
TLus for water 
works there is 
always  reason- 
able assurance 
that one pump 
at least will be 
in working order, 
which averts the 
probability of the 
supply being en- 
tirely shut off. 
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The Holding Power of Boiler Flues 
Prevents an Explosion. 


During the recent meeting of the Master 
Mechanics, the question of the holding power 
of boiler tubes when beaded and unbeaded, 
was indirectly brought up, and as a recent case | 
of boiler experience has quite a bearing on | 
that point, as wellas being of general interest, | 
we give the account as it has been given to| 
us, knowing the statement so far as the im- | 
portant facts are concerned, to be correct. | 

A new engine and boiler of modern de-| 
sign and best construction had recently been | 
erected and ran with promising satisfaction | 
for some days. The first indication of any | 
thing being wrong was a leakage around the 
valve stem of the engine. It was the aim of 
the proprietor to run at from 80 to 100 lbs. 
boiler pressure, but the safety valve lever was 
only Braduated to 90 lbs., and in order to 
determine the action of the engine at 100 
lbs. extra weights were ordered to be placed 
upon it. The pressure gauge indicating but 
80 lbs., and the safety valve still continuing 
to blow, more weights were added until the 
idea occurred to some one that perhaps the 
pressure gauge pipe was clogged. This was 
found to be the case, and after being cleaned 
out and the gauge replaced the hand imme- 
diately went around to the pin showing 150 
lbs. Further investigation showed an aston. 
ishing state of affairs. The ends of the 
boiler above the flues had been forced out, 
tearing the stays loose from the head and the 
boiler forced out of shape in other respects, 
and yet the flues set in the ordinary way held 
the boiler head securely, even after the stays 
had given way. 

Just what pressure was reached has not as yet 
been defiuitely determined, but the cylinder 
oil for which a fire test of 600° is claimed 
was completely burned up, and the babbitt 
bushing in the valve rod stuffing-box was 
absolutely melted by the heat of the steam in 
the steam chest. It is proposed to ascertain 
if possible the melting point of this same 
piece of babbitt metal and so determine the 
actual pressure. 

No doubt various opinions will be expressed 
in regard to this in many ways; prominently 
as to whether it was a good or bad boiler. 
Some may say it proved to be weak in the 
staying. We do not see that this is neces- 
sarily so, for possibly the holding power of 
the flues was greatly in excess of what was 
required and the shell might have been on 
the point of rupture when the stays gave 
way. Everybody will be ready to say they 
all must have been a pack of fools, but as a 
matter of fact they are nothing of the kind, 
and we are led to believe it all comes from 
what is often considered to be a good trait in 
an employe—that spirit which carries out 
what he understands to be the order, without 
regard to consequences. 

a 
Traction and Adhesion. 





By A. B. Ropes. 


Considering the number and extent of the re- 
searches that have been made on the twin sub- 
jects which head this article, it seems strange 
that so much doubt should still exist as to the 
amount of friction between a driving wheel 
andadryrail. Gointoalmost any roundhouse, 
and you may find by conversation with the 
runners that a large (7/. e. too large) propor- 
tion of the engines are ‘‘slippey,” and al- 
though every day broken pins and side-rods, 
flat tires and worn rails swell the bills for ‘‘ re- 
pairs,” the same-sized cylinders are put to 
work on drivers bearing the same weight, and 
with the exception of the men who are 
obliged to climb hills with these engines, 
holding the throttle lever in one hand and 
sand lever in the other, no one notices this 
serious defect in design, or experiments with a 
view of remedying it. 

We do, it is true, see once in a while an en- 
gine carrying around half ‘or three-quarters 
of a ton of extra metal in the shape of a) 
heavy deck-plate or cast-iron cab, and once in | 
a while a ‘‘traction increaser” kindly re- | 
lieves the tender of a portion of its load for | 
the benefit of the engine, probably on the’ 
principle that ‘‘ Whoso hath to him shall be | 
given.” ‘These means are all endeavors to| 
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atone for a faulty design, and could many re- 
alize how easily the proper weight for the 
drivers, under ordinary conditions for any 
given size of cylinders, could be fixed on, 
there would be less work for the wheel lathes. 

In order to examine the subject fully, let us 
first see what traction is; then examine the 
methods of finding the power exerted on the 
wheels by the pressure of the steam in the 
cylinders. And finally I shall give some ex- 
amples from actual practice that have come 
under my own observation, and explain a 
simple method by which master mechanics 
may, at a very slight expense, find for them- 


selves the power exerted by their engines in | 
hauling their trains, and proportion the loads | 
on the drivers so that sliding and slipping | 


will be reduced to a minimum. 


First, What is the tractive power of an en- | 


gine? The tractive power is its hauling 
power, or the power by which it is forced in 


a horizontal direction along the rails, and | 


depends not only on the size of its cylinders, 


but also on the amount of adhesion of the | 


driving wheels to the rails. As an engine 
is only as strong as its weakest part, if the 
wheels slip before the maximum power of the 
cylinders can be exerted, the excess of cylin- 
der capacity does no more good than if it 
were not on the engine. Indeed, it is a 


great disadvantage, as the engine, when work- 


ing at the longer points of cut-off, must do so 
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| Work done in 
cylinders in 

one revolution 

which is always equal to 

Work done by 


drivers in 
one revolution 


__ (Pressure on pistons X dis- 
~~ { tance traveled by pistons. 


(Resistance to motion of 
= ~ drivers x distance traveled 
(over by driver in 1 rev’I’n. 


This once understood, we may easily deter- 
mine the resistance to motion of drivers 
(which, if the drivers overcome it, will be 
the tractive force), by dividing the work done 
in cylinders in one revolution by the distance 
moved over by drivers in one revolution. This 
distance is the circumference of the wheel. 

Let us apply our rule: Take un engine 
with cylinders of 17’ bore, 24’’ stroke, and 
drivers 62'' diameter. The area of a piston 
will be 17X17 X7854=226,981 sq. in. To get 
the pressure on a piston, we multiply this 
product by the mean effective pressure in the 
cylinder during the stroke. If the steam ad- 
mitted to the cylinder has a pressure of 135 
| pounds per square inch, and the valve closes 
after the piston has moved 21 inches, the 
| mean pressure in the cylinder will be about 
|127 pounds per square inch of the piston ; 
| and since there are 226,981 square inches of 
| surface in the face of a piston the pressure 
| on that face will be 226.981 x 127=28826.587 
| on an average throughout the stroke. 
| This force is exerted through 24x 4=96 
| inches during one revolution of the wheels, 
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on a partially closed throttle; 


points are the very ones where a full throttle | 


opening is imperatively demanded. In the 
modern locomotive the pressure of the steam 
on the pistons is communicated by means of 
rods to the wheels directly. Therefore, fric- 
tion aside, the work done by the steam in the 
cylinders must be ‘‘given out,” we may say, 
at the circumferences of the driving wheels. 
As work, mechanically speaking, is the product 
of a resistance and the distance through 
which the resistance is overcome, we may 
ascertain the amount of work done in the cyl- 


inders of any engine during one revolution | 


of the drivers by multiplying the pressure 
required to move the pistons by the distance 
through which the pistons move in one revo- 
lution of the wheels, or four times the length 
of the stroke. 

This amount of work will be exerted at the 
circumferences of drivers on the rail, and will 
urge the engine in a horizontal direction along 
the track, if the wheels don’t slip. Since, 
for any particular case, we wish to know not 
only the amount of work during one revolu- 
tion, but also the tractive force which the 
drivers are exerting on the rail, we may 
ascertain the latter by remembering that the 
work done by the steam on the pistons is the 
same (friction aside) as that done by the 
drivers on the rail. To make this clear, we 
may state it in this form: 


and these|80 the pressure by the distance through 


which it is exerted, or 28826.587x96 — 
2767352.352 equals the number of inch- 
pounds of work done in the cylinders during 
one revolution of the drivers. This work is 
done and also given out during one revolu- 
tion of the drivers. The circumference of a 
62" wheel equals 62 x 3.1416=194.779 inches, 
and the resistance to motion or the tractive 
force, as we have seen, will be equal to the 
work done in one revolution divided by the 
circumference of the wheel, or 2767352.352 + 
194.779 = 14207.652 lbs. 

Let us now compare this tractive power 
with the figures given by other experimenters 
for the adhesion of a driver to a dry rail. 

On looking over the results of past experi- 
ments made by different authorities, we find 
it difficult to choose a result which we may be 
sure is nearly right for the use to which we 
would put it. We wish to load our drivers 
so that they will not slip when a force to 
overcome a resistance of 14207.652 pounds at 
the circumference is applied, and yet we are 
sure that less weight is needed than would 
seem to be indicated as necessary by the re- 
sults of some of the experiments. For in- 
stance, Poiree, a French experimenter, states 
that the wheels will just commence to slide at 
a speed of ten miles per hour if for every ton 
(of 2240 lbs.) of load on the wheels a force 

of 465.9 lbs. be applied to the circumference, 
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while Westinghouse and Galton give as the 
results of their experiments under similar 
conditions 246.4 lbs. per ton as being sufi 
cient to slip the wheels. Recent experiments 
conducted by the experimental department of | 
the Pennsylvania Railroad indicate a much 
higher coefficient of friction than has yet 
been supposed to exist, rising, in some Cases 
as high as 550 lbs. per ton of load, ang ‘“ 
we shall see, these figures are more neatly 
correct than the former ones. 

I will now give a few figures from actual 
practice as observed while riding on engines 
hauling heavy trains over the Northern Pacific 
Railroad, and show that the figures of Poiree 
and Westinghouse are, for some cases at least 
much too low, and then by means of experi. 
ment and comparison of results, we wil] try 
to establish a percentage of load for our 
drivers, which while not excessive wil] de. 
crease the slipping. 

These observations were made on the per- 
formance of an eight-wheeled engine of the 
‘‘American” type. Cylinders 17’ diameter 
24” stroke, drivers 62" diameter. Weight “ 
engine loaded, 77,800 lbs. Weight on drivers, 
49,700 lbs. According to the figures of 
Poiree, which exceed those of Westinghouse, 
a resistance of 10,333 lbs. would cause the 
wheels to slip, whereas this engine actually 
took a train which, on astraight track, offered 
a resistance of 12,190 lbs. up a grade of 49 
feet to the mile and around a shar} reverse 
curve, with the rails wet with dew (time 
about 5.30 a. m.) and only slipped once—thig 
being on the curve mentioned above, and the 
slipping was instantly stopped by the applica- 
tion of a little sand to the rails. On the 
curve the resistance must have increased to 
15,000 lbs., which would give for the amount 
required to slip the drivers 670 lbs. and over, 
per ton of load. Laying supposition aside 
and taking the resistance of the train ona 
level track, which we know to be 12,190 Ibs, 
we see that the load on the drivers was 22.18 
tons of 2240 lbs. per ton, and that with these 
22.18 tons of load the engine overcame the 
above resistance, therefore it must at least 


have required 
12,190 


545 lbs. 


22.18 — 
per ton of load to pull the train, and it did 
this easily without slipping. 

At a future date, if desired, I will add the 
results of some experiments made with the 
indicator as a check on the other results, but 
at present I will be content with suggesting a 
simple form of traction dynamometer which 
any master mechanic can rig up for himself in 
odd moments (if master mechanics have any 
odd moments), and may find of great service 
and surprising accuracy, considering the 
simplicity of design as compared with the 
expensive and elaborate dynamometer cars, 
which are fitted up at a cost of thousands of 
dollars for the purpose of solving such prob- 
lems as are presented here. The apparatus 
referred to consists of a driving or other con- 
venient spring having attached to it a grad- 
uated metal scale. The amount of deflection 
of the spring can be measured on any grade 
and with any weight of train, and the greatest 
power which the cylinders can exert as well 
as the resistance at which the drivers begin 
to slip, can be noted, and the weights on the 
drivers regulated accordingly. 

Do not, however, be content with reading 
this explanation.of the apparatus. Make one, 
use it. It was from a fear that farther ¢x- 
periments would not be made that I have 
withheld figures obtained by myself. We are 
too likely in this age of experiment to accept 
results of some one’s else experiments instead 
of troubling ourselves to add to the data. 

Finally when we find the right lead for our 
drivers let us apply it. Not in the form of 4 
traction increaser or a heavy sand-box cover 
or dome-casing, but in boiler space. It is 
here that so many American engines are de- 
ficient. It is here that so much fuel goes to 
waste by endeavoring to keep a pressure of 
140 pounds for cylinders that open their huge 
capacities to be filled with steam four times 
every revolution. 


I hope that this paper may serve 4s 4D 
inducement to farther experiments 02 the 
subjects which have been touched on, and 
that I as well as others may be benefited by 
the results of experiments so made. 
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ut the Partition and Seat for a 
Globe Valve Core-Box. 


By F. W. Barrows. 


Laying ° 





There will probably be no question but 
what the nicest way to cut the elliptic hole 
through the angular partition in a globe valve 
is to chuck the piece to form the partition in 
the lathe at the right angle, and then bore the 
hole either straight or on a taper as the de- 
sign may call for. While this is entirely 
practical in the case of ordinary sized valves, 
with the help of a slide rest lathe, it would 
not be so in the case of very large valves in a 
lathe not provided with a slide rest. There- 
fore some other method becomes necessary. 
This has led me to put the method shown 
into practical form, for while there is nothing 
new in the principle involved, still there may 
be some who are bothered to apply this well- 
known principle to this problem, and for 
these few I have tried to make it plain. 

Let the great circle @ 0 c¢ be the line 
showing size of body of core, the lines d f 
and e y showing the angular partition. The 
line & j is the outside diameter of loose seat, 
which in this case is to be straight. The 
angular partition is to be cut through parallel 
with center line CD. The best way will be 
to make a templet for one-quarter of the hole, 
as follows : 

From the point where the line C D is inter- 
sected by the line ¢ gy, which represents one 
side of partition, draw a line 1, 9 at right 
angles with CD, then draw the quarter circle 
29 with a radius equal to outside diameter of 
loose seat. Now space off this quarter circle 
into equal parts, the more the better, and 
from each space draw lines parallel with C D 
as 1, 2,3, 4, 5, 6, 7, 8, carrying these lines 
up to line ¢ g, and from the points of intersec- 
tion draw other lines perpendicular to ¢ g, as 
lc 2c 3c 4c, ete. Now with the dividers trans- 
fer the space between 1 and 1a@to line from 1 
to 1c, then the space between 2 and 2a to line 
drawn from €g to 2c; transfer the length of 
each line in turn, measuring from the line 1, 9 
to quarter circle 29, then transferring the 
space thus found to corresponding line drawn 
perpendicular to é¢€ g and measuring from 
eg. After transferring all the spaces, if we 
connect the points le 2c 3c 4c, etc., we shall 
have a broken line, which will approximate 
the elliptic curve required, and if we would 
divide the quarter circle 29 into an infinite 
number of parts, and then transfer these 
spaces thus formed to lines perpendicular to 
ég, we should get the curve perfect. 

The departure from the perfect curve is not 
owing to any error in the principle involved, 
bat is due to inaccuracy in the application. 
Still, this curve may be laid out by a close 
workman as nearly perfect as it is possible to 
work by hand in wood. 

Now, make a template from line e g to 
le 2¢ 3c, ete., and draw the center line A B. 
You can then mark off both sides of each half 
of partition, for you will want a right and 
left where the partition is bored parallel to 
CD. I think this is the best way to cut par- 
titions, as it leaves the loose part in better 
shape. The shape of pieces forming the 
angular partitions is shown by shaded por- 
tion 7. The other half of same side of parti- 
tion would be bounded by the broken curved 
line y. 

Now, if we wish to cut the partition parallel 
with line A B, so that the one piece may be 
used for making both halves of the core, 
mark the center line A Bon templet ; then, 
by marking the same center line across the 


piece for partition, and laying on the tem- 
Plet so that these center lines will coincide, 
the hole through partition may be marked off, 
and the outside of partition will be cut on 


curved line s 7, 

Tn case the loose part of seat is to be 
tapered, as shown by section , draw the line 
hi corresponding with outside diameter of 
loose pieces ; then draw other lines perpen- 
dicular to C D, and passing through the 
points where lines 1, 2, 3, 4 intersect ¢ 9; 


carrying them out to line h ¢. These lines are | 


shown, as 29 39 49, ete. 
Set the dividers from center 1 on line 1.9, 
to the point intersected by line / 7; transfer 





this space to line 1D, as from 1to1d. Set. 
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the dividers again at 27, and take the space on place the piece on a surface plate in the posi-|liant polish. The depth of penetration is 
this line between C D and hi, move one leg |tion occupied when marked off corner w. 
of dividers to center 1; then, with the other | Then by placing the templet used in laying 


leg, mark across line 2, as at 2, making the 
distance between center 1 and point 25, meas- 
ured on a straight line, equal to distance on 
line 27 between C D and linehi. Proceed in 
like manner until all of the spaces have been 
transferred from lines 29 39 4g, etc., to im- 
aginary lines between center 1 and points 
25 3b 4d, ete. 

Now, setting the dividers again at center 1, 
and measuring on line ( D to point 10, trans- 
fer this space to line from 1 to 1d, perpen- 
dicular to lineeg. Again, transfer the space 
between 2 and 2) from line eg to 2d. Trans- 
fer all the spaces between 2, 3, 4, 5 and 20 
3b 4b 55 to lines perpendicular to ¢ g, as at 
2d 3d 4d 5d; then, by joining these new 
points, we get the curve, shown by line 
1d 2d 3d, etc., necessary to fit the tapered 
circular partition, shown in section at n. 

We still have the loose pieces to cut off to 
line of angular partition. Make these pieces, 
when turned up, long enough to reach through 
angular partition, as shown hy line m/. The 
circumference of these pieces will then be 
represented by quarter circle x9. Then 
space off the edge m J of loose piece to agree 
with the spaces 1a 2a 3a, etc.; lay the piece 
on a surface plate with side m / down, and 
with a right angle square lines up from these 
points, and number them to correspond 


| out hole through angular partition against the 
| beveled side of loose piece making the point 
at w coincide with the line of circle adc on 
loose piece, draw a line around the curved 
side of templet. Now gauge off on the out- 
side of loose piece the thickness of partition 
o. These two lines show just how much will 
have to be cut off from loose piece. 
ee 
Inoxidisable Surfaces for Iron. 





There are many methods, technically 
known as ‘‘ bronzing,” for rendering the sur- 
face of iron inoxidizable, but they are con- 
fined to certain trades, such, for instance, as 
gunmaking, and the engineer knows but 
little of them. He has neither the time nor 
|the patience to carry out the ten or twenty 

alternate rustings and polishings which are 
| required to get a good bronzed surface. If he 
has to expose bright work to the weather, his 
only resources are constant greasing and rub- 
bing, or the paint brush. In the case where 
the metal is black, he has a little more scope, 
and can employ either galvanizing or the 
Bower-Barff process, and cover the object 
with a protective skin of either zinc or mag- 
netic oxide of iron. A new method, which 
promises to be easier of application than 
‘any of the previous, has, however, been lately 
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with numbers la 2a 3a, etc. Now carry the 
lines 1, 2, 3, 4 up to m J, as at 4¢e 5e, etc. ; 
then, by transferring the spaces on lines 
1, 2, 3, 4 between lines m / and d f/f, as from 
4e to 4f and 5¢ to 5/, to corresponding lines 
on outside of loose piece. The points thus 
found will all lie in the plane formed by one 
side of the angular partition, and shown in 
the figure by line d/f. 

To cut off the corner w#, which projects 
beyond the circle a }¢, lay the piece on asur- 
face plate with the side shown in figure down, 
having first marked the line of great circle 
across the edge. Then with a templet which 
has one straight side to lay on surface plate, 
and the other sides bounded by a circle equal 
toabe having its center on straight side, 
we can make a line which will show just how 
much to cut off this corner by laying the 
templet against the already beveled side of 
loose piece, and drawing a line around the 
circular edge of templet passing through the 
point already located on the edge of loose 
piece by circle a 6 c. 

There is still one more point to explain in 
case the angular partition is cut through par- 
allel with A P, as it will then be necessary to 
cut off the corner of loose piece all the way 
around. After cutting the angular partition 
and also cutting the loose piece to line d /, 


























Core Box. 


brought out by M. A. de Meritens, the well- 
known electrician; and if it succeeds as well 
in the hands of the public as it does with the 
inventor, should find a very extended appli- 
cation. The article to be protected is placed 
in a bath of ordinary or distilled water, at a 
temperature of from 70 degrees to 80 degrees 
Centigrade (158 degrees to 176 degrees 
Fahr.), and an electric current is sent through. 
The water is decomposed into its elements, 
oxygen and hydrogen, and the oxygen is de- 
posited on the metal, while the hydrogen ap- 
pears at the other pole, which may either be 
the tank in which the operation is conducted, 
or a plate of carbon or metal. The current has 
only sufficient electromotive force to overcome 
the resistance of the circuit and to decompose 
the water; for if it be stronger than this, the 
oxygen combines with the iron to produce a 
pulverulent oxide, which has no adherence. 
If the conditions are as they should be, it is 
only a few minutes after the oxygen appears 
at the metal, before the darkening of the sur- 
face shows that the gas has united with the iron 
to form the magnetic oxide Fe* O4, which it 
is well known will resist the action of the air 
and protect the metal beneath it. After the 
action has continued an hour or two, the 
coating is sufficiently solid to resist the 
scratch brush, and it will then take a bril- 





shown by the following fact. A gun barrel 
was oxidized, and then the magnetic coating 
was completely removed by emery, until the 
surface again became white. It was again, re- 
turned to the bath, and immediately, on the 
passage of the current, the black color again 
reappeared. Ifa piece of thickly rusted iron 
be placed in the bath, its sesquioxide (Fe* 
O*) is rapidly transformed into the magnetic 
oxide. This outer layer has no adhesion, but 
beneath it there will be found a coating 
which is actually a part of the metal itself. 

In the early experiments with this process 
M. de Meritens employed pieces of steel only. 
But when he turned to objects in wrought 
and cast iron he found that he no longer was 
successful, for the coating was not fast, and 
came off with the slightest friction, After 
many trials with currents of different electro- 
motive force, he reversed the order of affairs, 
and placed the iron at the negative pole of 
the apparatus, after it had been already ap- 
plied to the positive pole. Here the oxide 
was reduced, and hydrogen was accumulated 
in the pores of the metal. The specimens 
were then returned to the anode, when it was 
found that the oxide appeared quite readily 
and was very solid. But the.result was not 
quite perfect, and it was not until the bath 
was filled with distilled water, in place of 
that from the public supply, that a perfectly 
satisfactory result was attained. 

The process, it will be seen, is perfectly 
simple, and demands but little skill in its 
execution. Now that dynamo machines have 
superseded batteries as sources of electricity, 
all that is required is a tank, a quantity of 
distilled water, and a little power to drive the 
machine. By placing a number of baths in 
series, and increasing or diminishing their 
number, the electromotive force of the cur- 
rent can be regulated without any arrange- 
ments of artificial resistances. We expect 
that many manufacturers will give this pro- 
cess a trial.—Hngineering. 
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The Big Raft. 


The big lumber raft at Halifax, N. . 
seems destined to bad luck. Two unsuccess- 
ful attempts have been made to launch the 
raft, during one of which the cradle became 
wrecked, and the raft grounded. 

Considering the extreme height of Nova 
Scotia tides, the question arises regarding 
the soundness of the engineering methods 
adopted by builders of the big raft. A tem- 
porary tide-gate at the mouth of a creek or 
small river would enable the raft to be built 
in comfort, and floated at will, without the 
construction of the expensive cradle on ways. 

a 
Uniform Railroad Signals. 








In speaking of a recent convention of rail- 
road agents in Cleveland, Robert Pitcairn, 
according to the Pittsburgh Gazette, says: 

‘The meeting at Cleveland this week was 
another of a series that our committee has 
been holding. We have before us the rules 
governing the movement of trains from all 
countries in the world, and from the mass of 
matter we hope to evolve a system of rules 
that will answer the purposes of civilization. 
As it now is a green light on a train on one 
road doesn’t mean what it would ona train on 
another road. 

‘A lantern swung back and forward on 
one road would back a train, while on another 
it would start it forward. A man coming 
from the Baltimore & Ohio road to work for 
the Pennsylvania railroad has to learn the 
signals and manner of running trains, and 
knowing both is apt to get confused and con- 
sequently to cause confusion and not in- 
frequently destruction. What we are trying 
to do, in a word, is to formulate a series of 
rules for locomotion that will be national in 
character. We want to have it that a man 
leaving the Pennsylvania road may go to 
work on the Mexican Central or the Southern 





Pacific without embarrassment to himself or 
‘the company hiring him. We have settled 
\the matter of time in this country so that 
railroads can operate without confusion. 
|'This committee was appointed by the same 
convention, and is another movement toward 
| simplifying and making uniform the locomo- 
tion rules of the country.” 
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Modern Locomotive Construction. 





By J. G. A. MEYER. 





TwENTY-FirtH Paper. 





HOW TO LAY OUT THE DOME SHEET WHEN THE 

DOME IS TO BE PLACED ON THE TAPERED 

COURSE, AS SHOWN IN FIGs. 134 anp 136. 

Diameter of dome to be 28 inches, thick- 
ness of metal # of an inch, height of dome 
measured on the line d, ¢,, Fig. 136 is to be 
26 inches, lap 2} inches, and the center of 
the vertical lap to be on the line d, ¢;. 

At first sight it may seem to be a difficult 
matter to lay oul a sheet of this kind, but 
yet, although a little more labor is required 
to do this, than that needed in the former 
examples because in this case three views are 
required instead of two, it will be found to 
be not such a difficult task as it first appears. 
First, draw the tapered course, as shown in 
Fig. 136. The line] o represents the center 
line of the barrel of the boiler, g, / and ho 
the center line of rivets, hence the lines g, / 
and i 0 must be perpendicular to the center 
line/o. Draw the center line d, e, in the 
desired position, and perpendicular to/o. 
The distance between the lines d, ¢, and d,, 
€;, must be equal to the diameter of the 
dome less the thickness of the metal, hence 
we have 28'—3'’=278" which will be the 
distance between these lines. Therefore on 
one side of the center lined, ¢, and 13}% 
inches away from it, draw the line d; e, par- 
allel to d, €,; care must be taken in laying 
off to measure the 13!% inches on a line per- 
pendicular tod, e,, such as/o for instance, 
and not on the line g; 2,. On the other side 
of d, ¢,, 13}% inche: away from it, and par- 
allel to it, draw the line d,, ¢,;,. The lines 
d, ¢, and d,, €,, Will intersect the line g, 1; 
in the points e, ande,,. On the {line d; ¢, 
lay off a point 7, 26 inches from the point ¢;; 
this distance between the points ¢, and d, 
will represent the height of the dome. 
Through the point d; draw a straight line d, 

d,, perpendicular to d, e,, this line will rep- 
resent the top of the dome. Produce this 
line towards Fig. 134. At any convenient 
distance draw the line 2 y parallel to d, e;. 
From any point A, asa center on the line z 
y draw a circle 273 inches in diameter, Fig. 
135; draw the diameter from 1 to 9 per- 
pendicular to z y. 

On the line 2 y, Fig. 134, lay off a point /, 
whose distance from the line C, C, will be 
equal to the height /g,, Fig. 136. Through 
the point f, and from a point as a center on 
the line 2 y draw an arc whose radius will be 
equal to that of the outercrown sheet. Again 
on the line z y lay off a point 7;, the height 
of this point above the line (, C, must be 
equal to 0 );, in Fig. 136; through the point 
¢, and from a point as a center on the line 
xy, and with a radius equal to that of the 
outer crown sheet draw an are. Through the 
point 1, in Fig. 135, draw towards (, C,, in 
Fig. 134, a straight line parallel to 2 y, and 
also through the point 9, in Fig. 135, draw 
towards (’,C, another straight line parallel to 
« y; these lines will intersect the line J, d,, in 
the points 4, and 4,; the line between the 
points , and d, will represent the top of the 
dome in Fig. 134. Divide the circumference 
of the circle, in Fig. 135, into any even num- 
ber of equal parts, say 16, and in a manner as 
shown. ‘Through these points of division 
and towards the outer crown sheet, in Fig. 
134, draw straight lines parallel to x y. These 
lines will intersect the line }, b, in the points 
by by 4, etc., the portions of these lines 
lying between the points d, b, b,, etc., and 
some particular points, not yet found, in the 
surface of the outer crown sheet are auxiliary 
lines assumed to be drawn on the outside of 
the dome ; but before these auxiliary lines are 
of any practical value, we must find the 
length of each of these lines, or, in other 
words, we must find the points in which 
these auxiliaries will pierce the surface of the 
outer crown sheet, which are the particular 
points in the surface of the outer crown sheet 
just alluded to. 

Right here we will call particular attention 
to the positions of the auxiliary lines as shown 
in Figs. 134 and 136. Take for instance the 
point 5, in Fig. 135, and the point ),, in Fig. 
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134, these points represent one and the same 
point, and since the point 5 divides the semi- 
circumference into two equal parts, it fol- 
lows that the point ), must also divide the 
line b, b,, (which represents the same thing 
as the circumference of the circle in Fig. 135, 
namely, the top of the dome) into two equal 
parts, and, therefore, the auxiliary line drawn 
through the point 5, will appear to occupy a 
central position on the dome as shown in 
Fig. 134. But not so in Fig. 136; here the 
point d, represents the same point as that 
marked 5, in Fig. 135, or, in other words, the 
point marked 5, in Fig. 135, and that marked 
b,, in Fig. 134, and also d;, in Fig. 136, all 
represent one and the same point. Now 
since point 5, in Fig. 135, occupies an ex- 
treme position, or, as we may say, since the 
point 5 lies outside of all the other points, 
such as 4, 3, 2, etc., when we look at the 
dome in a direction as indicated by arrow W, 
it follows that the point d,, in Fig. 136, must 
also occupy an extreme position, and an aux- 
iliary line drawn through this point, such as 
d; és, must lie outside of all the other aux- 
iliary lines that can be drawn on the dome, 
when we look at the dome in a direction as 
indicated by the arrow W, Fig. 135. Here, 
then, we see that the line 4, c,, in Fig. 134, 
and the line d,; ¢e;, in Fig. 136, represent one 
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auxiliary lines that can be drawn on the dome 
when we are looking at it in a direction as 
indicated by the arrow W. From this we 
learn that auxiliary lines supposed to be 
drawn through the points marked 5 and 13, 
in Fig. 135, will be represented by only one 
line, in Fig. 134, because one line is concealed 
by the other, whereas in Fig. 136 both of 
these auxiliary lines can be seen, and each 
will appear to occupy an extreme position on 
the dome; in fact these lines form part of the 
outline of the dome in this figure. Once 
more: take the point 4, Fig. 135, and the 
point 4, in Fig. 134, these points represent 
one ard the same point, and an auxiliary line 
supposed to be drawn through this point will 
be represented by the line }, ¢,, in Fig. 134, 
and by the line d, &, 
in Fig 136. In the 
former figure the line ~’ 
b, ¢, occupies a position 
next to the center line 
b, ¢;, because we are 
looking at the dome in 
the direction indicated 
by the arrow W,, «und 
in the latter figure the 
same auxiliary, as re- 
presented by the line 
b, ¢;, appears to occupy 
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and the same auxiliary line, and that in Fig. 
134 this auxiliary appears to occupy a central 
position on the dome, because we are looking 
at the dome in a direction as indicated by the 
arrow W,, and in Fig. 136 this same auxiliary 
line appears to occupy an extreme position 
because we are looking at the dome in the 
direction as indicated by the arrow W. 

Again take the point 13, in Fig. 135, and 
assume that we are looking at the dome in the 
direction as indicated by the arrow W,, then 
this point, in Fig. 134, will be concealed by 
the point 5; ; hence, we may justly say that 
the point }, represents two points, namely, 
those marked 5 and 13, in Fig. 135. But 
looking at the dome in the direction as in- 
dicated by the arrow W the point 13 will ap- 
pear to occupy an extreme outside position, 
that is, it will appear to lie outside of all the 
other pvuints, such as 14, 15, 16, etc., and, 
therefore, the point d,,, in Fig. 136, which 
represents the same point as that marked 13, 
in Fig. 135, must also occupy an extreme 





position, and an auxiliary line drawn through 
the point d,, must lie outside of all othe 
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a position next to the outer line @,; e,, 
because in this figure we are looking at 
the dome in a direction as indicated by 
the arrow W. But the line b, ¢,, in 
Fig. 134, will conceal the line’assumed to be 
drawn through the point marked 14, in 
Fig. 135, and looking at the dome in the 
direction as indicated by the arrow W we 
can see both lines drawn through these points 
as represented by the lines d, ¢,, and d,4 e,,4 
in Fig. 136; hence auxiliary lines, supposed 
to be drawn through the points, marked 4 and 
14 in Fig. 135, are represented by one line 
3 04 ¢, in Fig. 134, and in Fig. 136 the lines 
drawn through these points are shown by the 
lines d, ¢, and d,,¢,,. In asimilar manner, 
it can be shown that each of the auxiliary 
lines, except the lines /, c, and d, c, in Fig. 
134, will represent two lines, because each line 
will conceal another. But the same remarks 
apply to the auxiliary lines in Fig. 136 ; here. 
also, each of the auxiliary lines, except the 
line d, ¢, and d, , ¢, 5, will represent two lines. 
It will be remembered that this figure shows 
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appear when we are looking at it in the dire. 
tion as indicated by the arrow W,; hence the 
line d, ¢,, for instance, will represent the 
lines assumed to be drawn through the Points 
marked 1 and 9 in Fig. 135, and the line dé. 
will represent the lines assumed to be drawn 
through the points 2 and 8, and soon. These 
remarks the student should keep well in mind, 
as these will make the following construction 
appear plainer: In this construction simi, 
figures, attached to any letter in the different 
views, always indicate one and the same point 
or line. How to find the positions of the 
auxiliary lines in Fig. 134 (but not thei 
lengths) has already been explained, and the 
positions of the auxiliary lines in Fig. 136 cay 
be found in the following manner: From the 
point d,, which is the center of the line d,q,, 
lay off a point d,; the distance between these 
points must be equal to that between 1, ang 
4,in Fig. 135. Again, from the point dy lay 
off a point d,; the distance between these 
points must be equal to that between the 
points .1, and 3, and in asimilar manner the 
points 7, d,,; d,;, etc., are found. Through 
these points draw straight lines parallel to 
/, e,, and thus obtaining the positions of the 
auxiliary lines. But now notice that the dis. 
tances between the auxiliary lines in Fig. 135 
and those between the auxiliary lines in Fig. 
134 are alike each to each ; this is because each 
quarter of the circumference of the circle in 
Fig. 135 has been divided into an equal num. 
ber of equal parts ; therefore, to find the posi. 
tions of the auxiliary lines in Fig. 136, we 
might have said, Draw the auxiliary lines in 
Fig. 136 in similar positions as those shown 
in Fig. 134. 

HOW TO FIND THE POINTS IN WHICH THE AUXILI- 
ARY LINES WILL PIERCE THE SURFACE OF THE 
OUTER CROWN SHEET. 


In Fig. 134 we notice that the auxiliary line 

drawn through the point ),, and also a line 

assumed to be drawn from the point /; to the 

point 7; on the outer crown sheet, will lie in 

the same plane.* But in Fig. 136 the line g, h. 

represents the line f; ¢;, shown in Fig. 134, 

and the line d, e, represents the line /), ¢,. 

Now, the line d, e, intersects the line 7, /), in 

the point €, and, since both these lines lie in 

the same plane, we conclude that the point ¢, 

is the point in which the auxiliary line (, ¢, 

pierces the outer surface of the crown sheet, 

and consequently the distance between the 
points ¢, and /, will be the length of this par- 
ticular auxiliary line. The line d,, ¢, , and the 
line 7, h; also lie in the same plane, and there- 
fore the point of intersection ¢, , will be the point 
in which the lined,, ¢,, pierces the surface 
of the outer crown sheet, and the distance 
between the points d,, and e,, will be the 
length of this auxiliary line. Again, let us 
assnme that in Fig. 134 another line, /f, 7, is, 
drawn, the surface of the outer crown sheet 
being parallel to f, 7, and that the distance be- 
tween these two lines is equal to that between 
the points A; and A, in Fig. 135; then the 
line f, 7¢,, and the auxiliary line drawn 
through the point 5, will lie in the same 
plane. Through the point /, in the are ('/; (, 
draw a straight line towards Fig. 136, and 
parallel to OC, C,, this line will intersect the 
line 7g, in the point g,. Also, through the 
point *,, in the are 0,7; C,, draw another 
straight line parallel to C, (,, towards the 
line h, 0 in Fig. 136 intersecting the line /; 4 
in the point 7, ; join the points g, and /,; 
then the straight line 1, 7, will represent the 
same line which has been drawn from the 
point f, to the point /, in Fig. 134. In Fig. 
134, we see that the line f, 7,, and the aux- 
iliary line drawn through the point /),, lie in 
the same plane; and since the f, 7, is rep- 
resented hy the line g, h, in Fig. 136, and 
the line , c, by the line d, e,, we «onclude 
that the point of intersection ¢,, between the 
line g, 4, and d, ¢, in Fig. 136, is the point 
in which the auxiliary line d, e, pierces the 
surface of the outer crown sheet, and the dis- 
tance between the points d, and ¢, is the 
length of the auxiliary line. The line 7, , ?:4 
Fig. 136 (which is concealed in Fig. 134 by 
the line 4, ¢,), and the line g, /i,, also lie in 
the same plane; hence the point of inter- 
section, ¢,,. between the lines g, 4, and d\, 


*By the term “plane” is meant a straight sur- 





how the auxiliary lines on the dome will 





face without any thickness. 
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the outer crown sheet is pierced by an auxili- 


ary line ; ‘ rf 
ry and ¢,, i8 the length of this auxiliary 
sine. In a similar manner, and plainly shown 
in our illustrations, we find the points in 
which the other auxiliary lines will pierce 
the surface of the outer crown sheet, and thus 
obtain the length of each auxiliary line. 

Let MN O P, Fig. 137, represent the edges 
of the plate on which the dome sheet is to 
pe laid out. Parallel to the edge VW JN, and 
close to it, draw a straight line, 37; on this 
line lay off the points w, on right hand side, 
and uw, on left hand side ; the distance between 
these two points must be equal to the cir- 
cumference of the circle in Fig. 135. The 
jiameter of this circle being 273 inches, its 
circumference will be 86.78 inches; hence 
the distance between the points v, and uw, in 
Fig. 137 will be 86.78 inches. Divide this 
distance into the same number of equal parts 
as contained in the circumference of the circle 
in Fig. 135, namely sixteen, and mark the 
points of division v,, %,, Uy, ete. Through 
each of these points draw a straight line, per- 
pendicular to 8 i. These lines will represent 
the auxiliary lines assumed to be drawn on 
the outside of the dome, and therefore the 
auxiliary lines on the plate must be of the 
same length as that of the auxiliary lines 
shown in Fig. 136, eachto each. Therefore, 
make, 7, in Fig. 137 equal to d, e, in Fig. 
136, vw v, equal to dy €,; Ug 7 equal to d, 
G4; Uy 24 equal to d, e,, and wv, 7, equal tod; 
és. But now recollect that the line d, e, in 
Fig. 136 conceals d, é€,, and both are of the 
same length; @, ¢, conceals d, e, ; both of 
these are also of the same length. And so 
each of all the other auxiliary lines shown in 
Fig. 136, except 7, e; and dx 3, will con- 
ceal an auxiliary line, and which of these 
lines are concealed can easily be seen by re- 
ferring to Fig. 135. Consequently, the length 
of the line wv, vg in Fig. 137 must be made 
equal to that of d, €,, Uz, 0, equal to ds és, 
u, 0, equal to d, e,, and so on. Through 
the points » ,, Uo, %g, etc., drawa curved line ; 
onthe outside of this draw another curved 
line, S A 7. The distance between these two 
lines must be equal to the lap (as shown by 
the shaded parts), namely 2} inches. On 
the outside of the line wu, %; on the left, draw 
the distance between 
these lines must be equal to half the lap, 
that is, 1}inch. Also draw 7’ ¢ on the right; 
the distance between this line and wu, 2, 
must be also equal to lj inch. Cut the plate 
to the lines s ¢, Ss, 7’t, and the curved line 
SAT. 

HOW TO LAY OUT THE HOLE IN THE TAPERED 


COURSE. 


Draw the horizontal line c, cy, Fig. 138 ; 
on this line lay off the points A,, A;, Aj, 
ete., in the following manner: The distance 
between the points c, and A, must be equal 
to that between the points /f, and f, in Fig. 
134and measured on the are C, C,, and not on 
the straight line >, by; the distance between 
the points A, and A, must be equal to that 
between f, and f,; from A, to A, equal to 
that from f, to f,; and inasimilar manner 
the other points, as 1, A,, etc., are located. 
Through each of these points draw a straight 
line, perpendicular to ¢, ¢,; make the line 
Cy ¢,, equal to the distance between the 
points ¢, and ¢,, in Fig. 136; the length of 
the line ¢, ¢,, equal to that between ¢, and 
é,;, and so on, but always keeping the centers 
of the lines cy ¢,4, Cg C15, etc., on the line c, 
¢y. Join the points c,, Cs, ¢s, etc., by a 
curved line; inside of this curved line 
draw another curved line. The distance 
between these two must be equal to the 
amount of lap, namely 25 inches. Cut the 
hole in the sheet to the curved line h, 
h, h,, ete, 

The curved line through the points ¢,, ¢4, 
&, etc., in Fig. 136, represents the line of in- 
tersection between the two cylindrical surfaces. 
The curved line through the points ¢,, ¢; 
“9, Cis, ete., in Fig. 134 represents the same 
line of intersection. This line, in Fig. 134, is 
obtained by making the length of the line 
by ¢, equal to that of d, e, in Fig. 136, d, 
°, equal to d, ¢,, and so on, thus obtain- 
ing the points ¢,, cy, ¢y, etc., and then draw- 


| 
ig another point in which the surface of 
14° 


and the distance between the points 





MACHINIST 


5 





ing a curved line through these points. For 
laying out boiler work, it is not necessary to 
draw these curved lines; the positions of the 
points ¢;, €,, és, etc., are all that is necessary. 

Our object in showing these lines of inter- 
section is to make this problem complete, and 
valuable to readers of the AMERICAN Ma- 
CHINIST, who are not boiler makers. In 
fact, all these problems relating to laying out 
boiler work are excellent lessons in practical 
drawing. Not only boiler makers, but all me- 
chanics who wish to become more than ordi- 
nary mechanics, should endeavor to under- 
stand these problems; they should provide 
themselves with a drawing board and a few 
drawing instruments, and draw these prob- 
lems out on paper, and then apply the prin- 
ciples connected with these problems to other 
problems. Thus, for instance, if the con- 
struction in Figs. 123 and 124 is understood, 
then the reader will have no difficulty in lay- 
ing out iron for an elbow, as shown in Fig. 
139. If the construction in Figs. 130 and 
131 is understood, then the student will 





New Cable Road System. 





According to the New York Sun, 8S. H. 
Terry, of St. Louis, has invented a new cable 
street railway system which promises to rev- 
olutionize the present methods. The cable 
will not run in an expensive conduit, im- 
bedded in a costly foundation of concrete, 
but will run in a slotted six-inch iron tube 
that can.be permanently attached to the ties 
of any ordinary street railway by means of 
iron chairs. Resting on a chair on top of 
the ties the open slot of the tube will come 
on a level with the street surface. There will 
be no sheaves or pulleys, for the cable, it is 
claimed, will slide along silently through the 
tubing. The grip is another novelty entirely 
different from those now in use. It resem- 


bles a pair of tongs that grip the cable from 
the sides instead of top and bottom. A grip 
car and a section of road for experimental 
purposes are now under construction. 
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easily be able to lay out the iron for a boiler 
having the steam dome on one side, as shown 
in Fig. 140, And again, the principles con- 
nected with the construction in Fig. 134 are 
applicable in laying out two pipes whose axes 
are not at right angles to each other, as shown 
in Fig. 141. The student should try and 
solve the problems shown in Figs. 139, 140, 
141. Those who are not boiler makers should 
consider these problems simply as problems 
relating to the intersections of cylinders, then 
work out the lines of intersections of these 
cylinders, and develop the surfaces of the 
same. The time spent in the solution of 
these problems will be well spent, because the 
reader will become acquainted with some of 
the grandest principles of practical drawing 
—principles which are applicable in the solu- 
tion of a great variety of other practicable 
problems, thus obtaining a knowledge of 
practical drawing which may prove to be to 
him of the greatest value. Try it. 
— 

We recently heard it mentioned as an in- 
stance of good business capacity, that a man 
who five years ago was engaged in selling 
water wheels, was at the present time busy in 
selling steam-engines torun them. There is 
nothing like adapting oneself to altered cir- 


cumstances. 
——__+ > —___- 





Angus Sinclair, in a private letter from 
Glasgow, writes us: ‘‘In this city business 
is exceedingly dull, and great numbers are 
going around idle.” 
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Moulding Pulleys. 





By Rosert E. Masters. 





A pulley was wanted off a 30’ diameter 6” 
face ring pattern to be drawn up 2” for an 8” 
face pulley. The plate to lift the core out 
from over the arms was found to be broken 
so as to be useless. 

The pulley was made on the plan shown 
without waiting to cast a new plate. The 
rim A, Fig. 1, was set in the cheek on four 
2" blocks B B, the edge of the rim with the 
holes in to draw it out by being down on 
the blocks, or, in other words, the reverse to 
what it would be if a plate was used. The 
pulley was rammed up, the arms bedded in 
and a parting made the same as for a lifting 
plate. 

The cope C was then rammed up, the upper 
half of the core D being rammed up with the 
cope and well secured with bars and gaggers. 
The bottom board # is put on, the flask 
clamped together and turned over as shown 
up to the line 7’, Fig. 2. The blocks were 
then taken out and the pulley rim drawn up 
2" to make the 8” face; after this had been ram- 
med up and an even joint made the pulley rim 
was drawn from the mould as shown by the 
space @ G; flat cores H H were placed over 
the rim, and the drag J carefully rammed up 
and the flask turned back. 

The rim pattern now being out gives plenty 
of room to lift off the cope (, Fig. 1, without 


If a three part flask with a cheek of the 
proper depth is not to be obtained, a two 
part flask with a little deeper drag than the 
face of the pulley will answer the same pur- 
pose. Bed the rim of the pulley in with the 
pattern upside down without using the blocks 
BB. After turning over the first time scrape 
the sand away down to the pattern, draw the 
pattern up to the width of the face required, 
make a smooth surface to lay the cores H H 
ou, draw the pattern, cover the rim with the 
cores, ram the rest of the drag up and finish 
as described above. 
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Committees and Subjects for Discussion at 
the Twentieth Annual Meeting of Rail- 
way Master Mechanics’ Association, 
Jun», 1887, 








By Cou: tesy of J. H. Setchel, Secretary. 





No. 1. Proportion or LocomorivE CyY.in- 
DERS. To give the best results, what rule 
should be followed for proportioning the 
cylinders of an engine, when the size of driv- 
ing wheels, weight available for adhesion and 
boiler steam pressure are given quantities? 
—Charles Blackwell, U. P. R. R.; F. C. 
Wanklyn, Grand Trunk R. R.; T. E. Barnett, 
Canada Pacific R. R. 

No 2. Traction IncrEasers. Their various 
types and relative merits ; also cases in which 
their use can be recommended.—R. H 
Briggs, Ches., Ohio & S. WestR.R.; D. O. 
Shaver, Pennsylvania R. R.; T. J. Hatswell, 
F. and M. R. R. 

No. 3. CrossHEADS AND GUIDE BaRs. The 
various types in use; the materials and their 
construction, and results obtained.—F. M. 
Dean, U. P. Howison and J. B. Henry, New 
York and New England R. R. 

No. 4. Srzam Packina. The various forms 
of piston packing in use and obtained results ; 
also the most economical and satisfactory 
packing for piston-rods, valve-stems, regula- 
tor and air-pump stuffing-boxes, with results 
obtained.—J. W. Stokes, Ohio and Missis- 
sippi R. R.; Allen Cook, Chicago and East 


Illinois R. R., Henry Schlacks, Illinois 
Central R. R. 
No. 5. LocomotivE PREPARATION. Wash- 


ing and lighting up locomotives; showing 
the best system in use for washing out, and 
most cconomical and expeditious mode of 
raising steam in firing up, and the necessary 
plant for same.—G. W. Ettenger, Ches. and 
Ohio R. R. ; W. H. Thomas, E. T. V. and G 
R. R.; T. W. Gentry, Richmond and Dan- 
ville R. R. 

No 6. Coauine te Locomotives. The vari- 
ous plans in use, and their relative cost and 
efficiency.—J. Davis Barnett, Midland R. R. ; 
James Strode, Northern Central; CharlesGra- 
ham, D. L. and W. R. R. 

No. 7. Stanparp Form or Trre Section.— 
J. N. Lauder, Old Colony R. R.; Jacob Jo. 
hann, Chicago and Atlantic R. R.; H. N. 
Sprague, Pittsburgh. 

No. 8. What Control has the Engineer over 
the Wear of Driving Wheel Tire ?—John Mc- 
Kensie, N. Y. C. and St. L. R. R.; J.S. 
Graham, L. 8S. and M. S. R. R.; Fred. B. 
Griffith, D. L. and W. R. R. 

Associate Members’ Papers.—F. B. Miles 
and Robert Grimshaw. 

General Supervisory Committee. Printing 
and ‘‘ Boston Fund.”—William Woodcock, 
Jacob Johann, R. H. Briggs, J. H. Setchel 
and Geo. Richards. 

Standing Committee Subjects.—T. B. 
Twombly, C. R. I. and P. R. R.; Charles 
Blackwell, U. P. R R.; George Hackney, 
A. T. and S. F. R. R. 

Committee of Arrangements of Twentieth 
Annual Meeting.—Geo. W. Cushing, North- 
ern Pacific R. R., St. Paul; Clem. Hackney, 
Union Pacific,R. R., Omaha; R.W. Bushnell, 
B. C. R. and N. R. R., Cedar Rapids. 


[The above comprises all, except ‘‘ Obitu- 

ary Committees,” of which there are five. ] 
———__ > —_—__ 

The Journal of the Frunklin Institute for 
August contains a paper on ‘‘ The Refrigera- 
ting Machine as a Heater.” The title sug- 
gests a lecturer who remarked, ‘‘ Thore is heat 
even in snow.” Whereupon one of his 





tearing up the core D; the arms and hub can 
then be drawn out and the mould finished. 





audience exclaimed, ‘‘ Then how many snow 
‘ balls will be required to boil a tea-kettle ?” 








| 
LETTERS FROM PRACTICAL MEN. | 





Information Wanted About Chimneys. 
Editor American Machinist: 

I have received a letter from R. M. Ban- 
croft, ex-president Civil and Mechanical Engi- 
neers’ Society, London, England, asking me if 
I can tell the height of the tallest chimney | 
stacks in America, internal area, name of works 
and town where it is situated, and whether it 
is built of brick, stone, iron, or concrete. I 
replied that I would try to obtain the informa- 
tion for him through the columns of the 
AMERICAN MACHINIST. 

Mr. Bancroft is especially interested in this 
class of work, and is the author of a work on 
‘¢ Tall Chimney Construction in Stone, Brick, 
Wrought Iron, and Concrete,” and any in- 
formation from your readers on the above 
subject will be appreciated by him. 

Rosert E. Masters. 


Blake Independent Condensing Appar- 
atus on the ** Boston.” 


Hditor American Machinist : 

In a late number of your paper there is an 
article on the ‘‘ Dock Trial of the U. 8. S. 
Boston,” and therein it is stated that the 
vacuum was only 16.25’. This is a mistake 
of the types, it should read 26.25" vacuum. 
As we furnished the direct-acting inde- 
pendent system that operates the air and 
circulating pumps, we beg to ask you to 
make the correction. 

We would also like to add that this very 
satisfactory vacuum was held (when the en- 
gine was running about 60 revolutions per 
minute) with less than 40 revolutions of the 
Blake independent air and circulating pumps. 
Later on in the trial the air and circulating 
pumps were connected direct to the main en- 
gines, and of course then made the same 
number of revolutions as the engines. 

We consider the above a good demonstra- 
tion of the economical value of the indepen- 
dent system of air and circulating pumps. 

Gro. F. Buake Mra. Co. 


[While our correspondents are wrong in 
attributing a mistake in the figures as to the 
vacuum in the preliminary running of the 
engines, they are right in bringing out the 
statement that this was no fault in their 
work. Further along in the article it is 
shown that when run at nearly double the 
speed, with double steam pressure, the 
vacuum was a little better than given in the 
above communication. We supposed this 
would have led to an understanding of the 
fact that in the preliminary running it is 
not practicable to get the same vacuum as after 
everything gets down to working conditions. ] 


To Prevent Castings from Cracking, 


Editor American Machinist: 

There are some kinds of castings that are 
very likely to crack. One I have in mind is 
a wheel with a rim 6x7 and arms 1}’’ thick, 
by3" wide. To prevent this, as soon as the cast- 
ing is hard enough to handle, remove all the 
sand that will make steam and bury the cast- 
ing in dry sand, such as is used for parting 
sand ; it is better if it has been burned. 

Any casting that is likely to crack, and can 
be handled without warping may be saved in 
this way. I have tried it many times without 
failure. Wo. Srvuarr. 


Oiling Lathe Carriage Ways, 
Raditor American Machinist : 


The average builder of engine lathes makes 
no provision for oiling the carriage ways. 
Just why he does not is one of the things 
past finding out. When a lathesman begins 
work in the morning he squirts a_ liberal 
supply of oil—enough to last a month if 
properly applied—on the ways and moves the 
carriage back and forth three or four times ; 
this serves for the day. The edges of the 
carriage Y’s are sharp, and when he moves 
the carriage along they scrape about 99 per 
cent. of the oil off, and of the remaining one 
per cent. not much ever finds its way under 
the center of the carriage. 

When a new lathe comes into the shop the 
intention is to put on wipers. But there is 
always lots of work for the new lathe, and 
the supposition is that a pattern or two must 


|now; must get over the rush first. 


| answering every purpose. 
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be made. Of course we cannot stop just 
Those 
wipers on the new lathe are one of the ma- 
chine shop jobs, that will be done when ‘‘ we 
get time,” and no one in a machine shop 
ever gets time. 

The sketch shows a simple plan that takes 
next to no time, and I can vouch for its 
All that is neces- 
sary is to drill holes, as shown, 2’, or to suit 
the size of lathe, from ends of carriage arms, 
and the size of Y’s. Then tap with a fine 
thread tap and make shallow plugs to fill. 
If desired the plugs may have small oil holes 
through them. Fill these holes in carriage 
with waste, or similar material, and the ways 
will always be oiled. 
Troy, N.Y. Wo. H. Brapr. 
2 ER 


The Apprentices’ Library. 





It is doubtful if one-half the mechanics of 
New York City know even of the existence of 
one of the oldest free libraries in the country; 
the Apprentices’ Library, located at No. 18 
East Sixteenth street. This library was es- 
tablished in 1820, as implied by its name for 
the benefit of apprentices, but its privileges 
have been gradually extended until now it is 
free to all. The Commercial Advertiser, from 
which we glean the above facts, says of this 
library : 

‘¢ The library is well equipped in every re- 
spect, and compares favorably in its method 
of arrangement, catalogues and general man- 
ner of doing business with any library of its 
size in the United States. It has more than 
70,000 carefully selected volumes, embracing 
works on all branches of literature, science 
and art. All the popular new publications 
are added as fast as they are printed. A new 
catalogue will be published shortly contain- 
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ing, in one volume, a brief guide to all the 
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books in the library, on a plan easily under- 
stood by the general reader. A card cata- 
logue giving fuller information, and show- 
ing the resources of the library in a more 
complete manner than was possible in a 


pense—is nearly ready, and will be cheerfully 


wish to make extended researches. 
logue will combine, on a novel plan, the 
chief merits of the two rival systems of cata- 
loguing, viz., the systematic and_the dic- 
tionary. * * * 

‘*A free reading room is connected with the 
library, and contains, in addition to all the 
popular magazines, periodicals and news- 
papers, a valuable reference library of 5,000 
volumes. 
from 8 a. M. to 9 P.M.” 


—————— 





By C. L. RepFie.p. 





tirely passed away. 








| week is sure to make a system lame in many 


printed list—except at a greatly increased ex- | 


placed at the service of those readers who | 
This cata- | 


The library is open every day | quarters of the drawings in our office are 


Work and System in the Drawing Room. | may be traced on the cloth direct from the 


Since the introduction of the blue print | figures, of course, should be put on by the 
process a few years ago a great change has | draftsman himself, and his name should be 
come over the ordinary drawing room work. appended to every drawing for which he is 
The old plan of making full sized drawings | responsible. 
on large boards, which were afterwards shel- | 
laced and sent into the shop, has almost en-| made should also be suitable for blue prints, 


tracing from these original drawings. Both | 


of these plans entail a large amount of un- | 
necessary labor, besides the additional disad- 
vantage of subjecting the drawing to the 
danger of loss or destruction. 

The more modern and better plan makes 
the tracing itself the original from which any 
number whatever of blue prints may be taken, 
everyone of which will be exactly like the 
original in every line and figure. The human 
hand when making a copy or tracing of a 
drawing is liable to error, but a blue print 
never. 

When an establishment decides to adopt 
the plan of using blue prints for the shop it 
is also desirable at the same time to adopt 
some system of sizes and style of drawings 
and mode of filing, numbering and preserv- 
ing them. It has fallen to the lot of the 
writer on more than one occasion to make the 
change from an old disorganized system or 
rather lack of system to some definite plan of 
arrangement using blue prints, and on each 
occasion the plan, though starting with the 
same idea and aiming at thesame end, differed 
more or less in its details from that of its 
predecessor. This difference in detail, which 
necessarily exists in every case, was due to 
the difference of manufacture and _ the 
different conditions under which the start 
was made. 

The person who engineers the change 
should make himself familiar with the details 
of the work done, nature and condition of 
the drawings on hand, the space and gon- 
veniences which he can command, and the 
general capabilities of the men who are to use 
the drawings. Any person who makes a sys- 
tem complete in all its details, so that a 
maximum of efficiency will be obtained from 
a minimum of labor and expense, must put 
considerable time and study on the subject. 
The person who attempts to do it in a day or 
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of its particulars. 

One of the first things to be done is to 
adopt a standard of sizes for drawings. The 
sizes adopted depend somewhat upon the 
sizes of paper and tracing cloth that can be 
obtained, and upon the nature of the work. 
In my work at present the largest standard 
size is 32" x 48", the other sizes being divisions 
and subdivisions. For occasional scraps that 
go into a class called miscellaneous the size 
12’’x 16" is sometimes divided, but I use no 
| Standard drawing smaller than 12” x16". Mill 
plans and some special drawings take sheets 
larger than 32 x 48’. These drawings I make 
no larger than necessary and without any 
respect to standard sizes. Probably three- 


| on sheets 16” x 24’. 
| When making a drawing it is not necessary 


|that it be finished in ink on the paper, as it 
| pencil drawing. If the drawing is not of too 


| complicated a nature this work may be done 
| by apprentices; the dimensions, lines and 


The paper on which the pencil drawing is 
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By exercising a little ingenuity the tracing 
cloth, as it comes in rolls, may 
into the required sizes without any waste 
Thus, if the ordinary size of drawing is 
16” x 24”, and the tracing cloth is 49” Wide 
then if a piece 48’ long be cut off, it vill 
when the selvedge edge is removed present q 
piece 40” x 48", which may be cut into three 
pieces 16’ X 24”, and one piece 24” x 82" oe 
it may be further divided as required. 
Tracing cloth as it comes from the rolls ig 
in a very inconvenient form, and should be 
straightened out, before using, into Sheets 
that will lie flat without the corners curling 
up. This may be done by drawing it gently 
over the edge of a table or board with the 
convex side of the cloth down. While draw. 
ing it over the edge it should be hent back 
either with the hand or the concave part of 
an ordinary three-cornered scale. A. little 
practice will enable any one to straighten 
an ordinary sheet in a few seconds, ff 
the sheets are large this process is open 
to the danger of wrinkling them unless 
great care is taken. A better plan to adopt 
with large sheets is to roll them up in 
the reverse’ position to that in which they 
have been, and allow them to remain so for q 
few minutes with elastic bands on them, after 
which the corners may be finished over the 
edge of the table. 

After the cloth is tacked down, and before 
commencing the tracing, if if be rubbed over 
with a little powdered chalk it will remoye 
the greasy nature of the surface, and the ink 
will flow much more easily and evenly. 

The ink should be the best, and mixed 
until, when tested with a pen, a light line 
will show just as black as a heavy one. In 
summer much annoyance is often experienced 
by flies eating the ink off the tracing. This 
may be effectually avoided by mixing the ink 
with vinegar instead of water. If the dish in 
which the ink is mixed be made as hot as can 
be held in the hand, the mixing process may 
be performed in about a quarter of the time 
required when the dish and water are cold. 
The lines of a tracing intended for blue 
printing should not be much less than one- 
sixty-fourth of an inch in width. 
or pale lines do not print well. 

Whether a drawing should be shaded or not 
must be left to the judgment of the drafts- 
man. Generally shading is superfluous. 

Dimension lines should be put on with red 
ink, and end in arrow-heads of black ink. 
Red ink being less impervious to light 
than black ink, these lines will show paler in 
the print, and are readily distinguishable 
from the other lines of the drawing. The 
best ink for this purpose is Windsor and New- 
ton’s carmine cakes, mixed up ina saucer the 
same as India ink. If the carmine in the 
saucer dries up it is not lost as, unlike India 
ink, it may be mixed up again by addinga 
little water to it. A very convenient way of 
keeping water for this purpose is in a small, 
corked bottle, with a goose-quill through the 
cork. A few rapid, jerking motions will 
throw a few drops of water at a time out 
through the quill into the saucer. If the car- 
mine cakes cannot be readily obtained, the 
next best thing is the ordinary red ink evap- 
orated down to about one-fourth its original 
volume, so that the lines will not be too pale. 
Should red ink be not obtainable, and it is 
necessary to use black ink, then the dimen- 
sion lines should be made in broken, not 
dotted, lines. 

The manner in which dimensions are put 
on a drawing tell more of the draftsman’s ex- 
perience and judgment than any other one 
particular. It may be set down as a maxim 
that no dimension should be put ona drawing 
unless it is an essential one, and no essential 
one should be left off. Every dimension 
given that will not be actually used only tend. 
to make a drawing confusing, and any drawing 
which must be measured because dimension 
figures are lacking is faulty. No drawing should 
be measured by any one but the draftsman, 
as long as he is alive and can be found. This 
doos not constitute an excuse for not making 
a drawing accurately to scale, but, if rigidly 


be cut up 


Very fine 





| so that after the tracing is made, and it is of 


adhered to, does allow the draftsman to make 


A later plan, which is still followed by | no further use in the drawing room, it can be | aminor change of figures without the necessity 
many establishments, is that of sending into turned over to the print room and a blue | of the labor and expense of making a 1eW 
the shop original drawings shellaced over, or | print made on the other side, 
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| drawing, which no one, without the aid of & 
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, 100 numbers as its special property, of which 
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would be able to detect from the old 
ne. How and where the dimensions should 
be given with reference to the other lines of 
the drawing, no rule can be laid down, except 
the very general one that they should be 
Jaced where the workman would most nat- 
nrally look for them, and that they should 
not be crossed by any other line of the draw- 


scale, 


a finished drawings should have printed 
on them, in a neat and uniform style, the 
title, name of manufacturer, the scale, date 
and name of the draftsman. The following 
will give a fair idea of a very good style: 


10’ x16’ CYLINDER. 
CUT-OFF ENGINE COMPANY. 
INVENTORVILLE, UTOPIA. 
SCALE, 3° = 1’. may 29, 1886. 
BIGHEAD, DEL. 


All drawings, except very large ones, should 
be kept flat in acase of drawers. The drawers 
should be from 2" to 6” each way larger than 
the drawings which they are intended to hold. 
The proper depth for a drawer is about 2” or 
91’, To prevent the danger of drawings 
working out over the back and becoming 
wrinkled and spoiled the back part of the 
drawers may be covered over for about one- 
half of their length. 

Drawings that are too large to be conven- 
iently kept flat may be rolled up, but they 
should never, under any circumstances, be 
folded. A folded or wrinkled drawing soon 
becomes worthless for blue printing purposes, 
as every fold or wrinkle shows in the print. 

As to how drawings should be classified, 
and whether numbered or not, so much de- 
pends upon the varying conditions that very 
little can be said, except in a general way. 
In one case the writer worked for more than 
six months, and in another case more than a 
year, under an existing system of numbering 
before he finally discarded it for a better one. 
Instill another case, he worked for more than a 
year without any numbering at all, before 
any definite plan developed itself. In gen- 
eral, it may be said that numbering is essen- 
tial to a large number of drawings, and a 
large number of drawings is essential to a 
system of numbering. To adopt a system of 
numbering with a small number of drawings 
is generally productive of more trouble than 
convenience. A plan of numbering to be of 
any practical value must be both comprehen- 
sive in its scope and simple in its application. 

During the early stages of a change to a 
definite system, it is generally better to post- 
pone any plan of numbering until it becomes 
necessary on account of the increasing accu- 
mulation, but the idea that they are to be 
eventually numbered should be constantly 
kept in mind. In the beginning drawings 
will probably all be kept in a single drawer. 
By the time there are 40 or 50 of them, they 
may be divided into separate drawers, labeled 
somewhat as follows: ‘‘ Engines,” ‘‘ Founda- 
tions,” ‘‘ Boiler Settings,” ‘‘ Mill Machinery” 
and ‘‘ Miscellaneous.” As the drawings in- 
crease in numbers they may be divided into 
“Large Engines,” ‘‘ Small Engines,” ‘‘ Yacht 
Engines,” etc. Ata later stage, each size of 
engine or machine may be given one or more 
drawers by itself. By this time, if not be- 
fore, a plan of numbering will have be- 
come imperative. Where the plan of man- 
ufacture comprises both the duplication of 
parts and the variation of the machine to suit 
circumstances, a system of numbering becomes 
a necessity, and will take place sooner. 

Just what plan of numbering showd be 
adopted must be decided for each individual 
case according to the particular circumstances. 
Probably the best hint I could give would be 
to ontline a system I once adopted for a line 
of engines. Each size of engine was given 


aS many were used as were required. The 
numbers for the smallest size began at 1; those 
for the second size at 101; for the third size 
at 201,and so on. Thena list for drawings 
was made in a certain specified order, so that 
if the drawing for the smallest cylinder was 
No. 1, then the drawing for any other cylin- 
der would be No. 1, with its proper hun- 
dred prefixed, the same being true for any 
other number. By this plan the number for 
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deviated from under any circumstances. 
Should there be any changes in any particu- 
lar piece so that there would be two or more 
drawings for it, as, for instance, a rock-arm, 
No. 23, the second drawing would be No. 
23A, the third No. 23B, and so on. Each en- 
gine built was given a distinct order number 
which bore some relationship to the diameter 
of the cylinder; thus the first 10’ engine 
would be No. 1001, the third 12” engine No. 
1203, and soon. To keep a complete record 
of every engine built, and be able to supply 
any broken or lost piece at short notice, a 
blue print was taken of the list of drawings 
and the order number of the engine placed 
at the top. Any variations from the original 
drawings was noted in the margin opposite 
the numbers of A, B, or ©, as the case might 
require. Any other engine built exactly like 
this one merely had its number placed at the 
top beside the one already there, while any 
engine that varied from it had a separate list. 
This system, though comprehensive enough 
to cover every possible condition, was so sim- 
ple and manageable that a drawing could be 
referred to almost as soon as spoken of. The 
principles underlying this system may, by a 
little ingenuity, be made applicable to almost 
any kind of manufacture. , 

The blue printing is better done in a room 
separate from and adjoining the drawing 
room, The necessary outfit consists of a 
printing frame, a large shallow pan for wash- 
ing the prints, a frame or rack for drying, 
and a case of drawers for drying and preserv- 
ing the prepared paper. 
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An English Vertical Boiler. 





In a small vertical boiler shown at one of 
the industrial exhibitions in England, the 
shell of the boiler encases a conical flue ex- 
tending to the top head. This flue at the 
bottom is a little larger than the shell proper, 
the latter joining the flue just above the fire, 
which is in the base of the flue. The flue 
tapers regularly to the top head where it 
terminates in the beginning of the smoke 
stack. The flue is double, enclosing a narrow 
water space up to within a few inches of the 
upper head, at which point the water space 
communicates with the steam space of the 
boiler ; water that may be carried over in this 
narrow water space is deflected downwards 
through the steam space. The water space 
of the flue is in communication with the 
water in the shell of the boiler through cir 
culating tubes. The heating surface is, of 
course, the interior surface of the conical 
tube. The performance of this boiler is well 
spoken of. 
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Condition of Labor in Germany, 





Upon this subject Consul Warner says : 

‘““The wages throughout Germany may be 
described as very low. In Westphalia and 
Rhineland wages are generally at their best, 
but in poorer districts the standard is much 
lower, notably in Upper Silesia, where the 
laboring classes earn from 30 to 40 per cent. 
less than in those districts even. In the 
latter a laborer, whether he works in iron or 
steel works, manufactories, coal mines, stone 
quarries, buildings, or railways, earns, as a 
rule, from two to three marks (say 47 to 70 
cents) per day, and if he is a skilled laborer 
he may get three and a half to four marks 
(say 80 to 92 cents) per day. Female labor 
is allowed only in certain cases, and women, 
when employed, earn from one mark to one 
mark and a quarter (say 24 to 30 cents) per day. 
If awomanis debarred from getting employ- 
ment, then she generally seeks to earn money 
by needle work or light work of similar kind, 
so as to add to the means for supporting the 
family. Boys under sixteen years of age on 
leaving school are taken into employment, 
and receive eighty pfennigs to one mark 
(say 19 to 24 cents) per day, and extra strong 
boys may earn 30 cents per day. 

‘*The working hours are from 6 to 6 in 
summer, and 7 to 7in winter; one hour is 
allowed for dinner, half an hour in the morn- 
ing for breakfast, and half an hour in the 
afternoon for coffee. 

‘*On Sundays work is suspended, except 
when urgent repairs are required. The 





aby drawing was predetermined, and was not 
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fere with the working hours, but it takes care 
that certain restrictions with regard to the 
employment of women and children are ob- 
served. 

‘* Latterly, the system of paying the labor- 
ers by piece-work has been generally adopted, 
and the wages thus earned are on a scale 
already referred to. To provide for sickness 
and accident, as required by law, the work- 
man is obliged to contribute to a saving fund 
out of his earnings. 

‘* As to his mode of living, he requires for 
rent from twelve to eighteen marks (say from 
$2.85 to $4.20) per month, so that in fact one 
week’s wages are entirely expended for this 
14521) a ea Mid 

‘* His meals consist principally “of potatoes 
(for dinner, potato soup with aslice of bacon), 
peas, beans, vegetables, common pork and 
black bread, sometimes dried fish, and now 
and then ordinary beef meat, but more fre- 
quently horse-flesh. 

‘*The laboring man is, as a rule, rather 
sparingly supplied with clothing and linen, 
and a white shirt is to be seen only on rare 
occasions. For these articles he has but little 
money left, and is often reduced to bargain 
for old and left-off clothes and things. 

‘*The careful laborer, however, finds it 
more to his interest to procure these articles, 
as well as the necessaries of life, at the co- 
operative stores, which now exist almost 
everywhere, 

‘* Here the workman finds the largest selec- 
tion, the best goods, and the fairest prices, 
and if he can produce his tax receipt he is 
allowed to have goods on credit, the laborer 
engaging to pay on receipt of his weekly 
wages ; those whoare paid by the month are 
permitted to pay at the end of the month.” 

= Sane 


See that the Boys Learn. 


By James F. Hopart. 





The general knowledge possessed by boys 
and young men in shops and factories is sadly 
less than it should be. The boys in question 
are often ignorant of the simplest principles 
of the work they accomplish day by day. 

A well-known manufacturer remarked that 
the deficiency of knowledge among boys in 
his shop was something to be deplored. He 
had three bright boys about 16 or 17 years of 
age who seemed as intelligent as the average 
run of boys, yet the fact was developed that 
neither of the boys knew what was meant by 
the term diameter of a circle. 

Two of these boys had worked in the ma- 
chine shop for two years, and the third boy, 
who had recently begun work in the shop, 
was recommended as ‘‘ understanding con- 
siderable geometry”? when he applied for a 
position in this shop. 

Two of these boys had done fine machine 
work for many months. They worked to 
micrometer measurements as a matter of 
course, and were able to bring stock to the 
desired size and shape within one-quarter of 
one-thousandth of an inch, yet these boys 
did not know what was the diameter of a 
circle. 

It is generally supposed that any school 
boy knows all about circles, squares and their 
constituents, yet the school boy has been told 
these things, while the shop boy never heurd 
of them. He is given a job; he is shown 
how to set lathe or machine in order to do 
that job, but never a word does he hear about 
the technicalities of the work, the reason 
why, or anything about the principle upon 
which depends the correctness of his work. 

These boys learn to turn out a great quan- 
tity of first-class work, yet they don’t know 
the first thing that will make them valuable as 
machinists,or which will advance them toward 
carrying on business for themselves. 

Any manufacturer gr any foreman is will- 
ing to tell a boy why such a thing is done if 
he has the least intimation that an explana- 
tion is needed or desired. 
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the present state of shop-boy knowledge. 
Many of the boys do not realize that there 
is a field of study for them which will prove 
more interesting than base ball matches, or 
even ‘‘ going a-fishing.”” Let the boys once 
understand that they can learn lots of things 
beneficial to them from books. Let them be 
shown how to learn these things, and the 
technical school business will be outdone. 
Some of the boys, it is true, would never 
learn, even with the best opportunity, but 
give them a chance, all the same, that, if the 
germ is there, it may have a chance to take 
root and grow steadily toward the light of 
knowledge. 

Only a word or two will often start a boy 
to thinking that he can improve himself if he 
chooses, and fit himself for a responsible po- 
sition. If the boy is ambitious, nothing 
more is necessary. He will take care of him- 
self and learn as a weed grows. 

Real good machinists, they say, are becom- 
ing scarcer every day, and real skilled labor 
is hard to find. The technical school is 
working out a stock of embryo engineers and 
artisans, but give the shop boy’s thoughts a 
start in the right direction, and if he pos- 
sesses latent talent to be of any use in the 
mechanical world, that talent will assert itself, 
no matter if he is doing monotonous machine 
feeding or general boy’s work all around the 
shop. 

Try the experiment of finding out what the 
boys know, and what they don’t know. Help 
them to do a little thinking for themselves, 
and see how quickly they will acquire more 
knowledge, and use it intelligently for your 
benefit. 

Many a boy is working in a shop who will 
never do anything but run the automatic ma- 
chine, and be himself a part of that machine, 
but there are boys in the shop who don’t know 
what is meant by the diameter of a circle, or 
the diagonal or a parallelogram, yet these 
same boys will expand into useful, ingenious 
mechanics, if you but once give them a start 
in the right direction. 

A little time and trouble taken for the shop 
boys will not cost you much, but it will prove 
the best invested expenditure you ever made. 
Help the boys by letting them know how to 


learn. 
—_———__ > —___ 


Compressed Wood for Tooth-Gearing and 
Shuttles. 





We have received a number of samples of 
beech and other woods compressed by 
hydraulic presses under the patent of Mr. 
Robert Pickles, of Bromley, who makes this 
material a specialty for shuttles and for gear- 
ing. The compression of the wood improves 
its wear-resisting capacity in an unexpected 
degree. The wood is sawn into sizes neces- 
sary for making shuttles or cogs, and natur- 
ally dried. It is then compressed under a 
pressure of about 15 tons per square inch in 
a rectangular space in the press holding six 
shuttle blocks, packed three side by side and 
two deep; above is a metal block which is 
made so as to fit the space inthe ram. The 
depth of the blocks before compression is 24 
in., and it is reduced toljin. The kinds of 
compressed wood sent us are beech, persim- 
mon, and cornel. The grain is very close, 
and the weight of the compressed beech is : 
greater than that of box-wood, and remarka- 
bly heavier than uncompressed beech. We 
have no figures as to the wear of the wood as 
cogs, but should expect it to last a very long 
time and to run very easily. It may be men- 
tioned that the samples sent us are 1.25 in. 
by 1.437 in. by 4.625 in. Of the beech, the 
uncompressed piece weighs 3.24 oz., and the 
compressed piece no less than 4.91 oz., or 
1.66 oz. heavier.—The Engineer. 

——__ ae —_—__— 

A steel tea chest, made by machinery, is 
said to be impervious to water,and of but one- 
half the weight of a wooden chest. It will 





We need more rudimentary education among 
the shop boys than they are getting at present. 
It does not require much time to tell about 
the little things that occur in every-day prac- 
tice, but it will not do to suppose the boys 
know all these points simply because they 
ought to know them. This is the way things 





Government has no power or right to inter- 


have been going on, and this is what causes 


cost only three-fourths as much, and may be 
conveniently opened by removing four screws 


|in the lid. 
——_--e—_—_— 


| Experiments are being made on quite a 

large scale of making steel pipe. An experi- 
'mental plant for the purpose has been 
‘erected at the National Tube Works, Mc- 
' Keesport, Pa, 
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Patent Law Reform. 


We have recently given considerable space 
to matters relating to reform in the patent law. 
It is in every sense an important subject, and 
one upon which there should be no hasty, ill- 
advised legislation. A large share of the 
business prosperity of the country can be 
traced directly to the liberality of our patent 
laws, which has given men of small means a 
chance to enter the field with their inventions. 
Nothing should be done to curtail these 
privileges, or in any way make the procuring a 
patent on an actual invention harder than it 
now is. Perhaps the business of issuing 
patents has grown to such magnitude that the 
laws relating thereto should be modified ; it 
would be strange if this were not true. But 
experience shows that when such things are 
begun there is always danger of going to ex- 
tremes. It is always easier to find fault with 
existing methods than to suggest better ones. 

Against the probability of improvement by 
re-modelling existing laws is the fact that just 
as they are they have worked almost infinite 
good to the whole country. They are un- 
questionably: better than similar laws in any 
other country; nothing but results are needed 
to show this to be a fact. When a patent is 
granted it is to be expected that it will not be 
satisfactory to others who did not invent a 
similar device, but the idea that it is a hard- 
ship for them to be asked to pay for it if they 
use it is absurd. It may be easier to work 
along on old ideas and pians than to have 
some troublesome fellow invent new and 
better ones, but it is not progress. Not a 
little of the argument against all patent law, 
for there are those who would like to do 
away with it entirely, has no better founda- 
tion than an indisposition to pull out of oid 
ruts. 

That injustice sometimes results from the 
operation of the present laws in regard to 
patents cannot be gainsaid. This is the case 
with every human law, however wisely de- 
vised. But there is none who gets less jus- 
tice in the matter than the inventor himself, 
yet he does the least grumbling about it. 

We do not argue against revision of the 
patent laws when it can be shown that such 
revision will result in the greatest good. We 
are of the opinion, for instance, that the 
patentee, very generally a poor man, should 
be better protected from infringement by 
those against whom he cannot proceed under 
the law for lack of means, but even a change 
in this respect should be made with great 
caution. It would be easy enough to protect 
the patentee if that were the rule, or even the 
principal object of the law. The main ob- 
ject of the patent law is to secure the ideas of 
the inventor for the good of the public; in- 
cidentally he is protected just as far as is 
necessary to induce him to make known what 
he invents, and to stimulate him to invention 
—hardly to that extent. The patent laws of 
the United States are particularly democratic 
in their nature; it would be unfortunate to 
change them in this respect. 

If the decision of the Patent Office in grant- 
ing a patent could justly be final as to its 
validity it would save much trouble and ex- 
pense. Unfortunately this appears to be one 
of the legions of things which, while being 
extremely desirable, is equally irapracticable. 
Altogether the subject of patent reform is a 


2| very difficult one with which to deal, and the 


people have a right to demand that when 
changes are made—for it seems probable that 
there will be changes—that they shall have 
the consideration due the importance of the 
subject. It should not be forgotten that in- 
ventors who make use of the Patent Office 
pay, as pointed out by one of our correspond- 
ents, all the expenses; it is also well to look 
at the fact that some of the most important 
business enterprises of the country are based 
on expired patents. 
<ditiee 

A recent letter from a correspondent in 
Texas gave an account of an invention the 
working of which depended upon a hydraulic 





ram to elevate two-thirds of the water that 
flowed to it. A later letter conveys the 
information that it will not work because the 
ram would not elevate the proportion of 
water necessary to keep up the motion of 
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the water-wheel over which the water first, 


passed. The same correspondent informs us 
of the failure of an engine without crank or 
center. A little consideration of physics 
would have saved some useless expense in 
either case. But we learn mostly by experi- 
ence. 
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Indicating Locomotives. 


The corimon practice in taking diagrams 
from locomotive engines is to instruct the 
engineer to open the throttle wide just as a 
diagram is to be taken, between the intervals 
of taking diagrams, the engine beingrun with 
throttle partially closed to regulate the speed. 
The National Car and Locomotive Builder 
calls attention to the fact that this is wrong 
inasmuch as the information of the power re- 
quired to move the train at the speed noted is 
not denoted by the diagram taken under these 
circumstances. This is true, but in a more 
important particular the diagram thus taken 
is misleading. If steam is throttled, say 20 
lbs., which is not uncommon, the tempera- 
ture of the metal of the cylinder, beyond the 
mere surface, is materially different from 
what it would be if there were no throttling. 
When the throttle is opened there is an 
effort to bring this temperature up to what it 
would be under the altered conditions. In 
this effort steam is condensed during several 
strokes of the engine, hence this will affect 
the admission line, the steam line, and the 
expansion line, to such an extent that no in- 
telligent comparison can be made. Diagrams 
taken under these conditions are misleading. 

In indicating a stationary engine care is 
always taken not to take a diagram after 
starting, until sufficient time has elapsed to 
heat up the metal of the cylinder. It is 
generally impossible on locomotives to secure 
all the time desirable after changing the grade 
of expansion to insure normal conditions, 
but everything possible in this direction 
should be done. If it is customary to run 
with the throttle partially closed, then dia- 
grams should be taken under this condition. 


*<—>e —___—_ 


Interest in Apprenticeship. 


We believe that manufacturers are wise in 
reviving, as we think they evidently are, an 
interest in some kind of apprenticeship. 
While there is, and has been all the time, a 
good many boys learning trades in this coun- 
try, the number is not equal to keeping up 
the supply of skilled labor demanded by the 
increase in manufacturing interests. To keep 
up this supply, large drafts are made from the 
skilled artizans of other countries. 

It is in every way desirable that this supply 
should be made up more largely from men 
born and learning their trade in this country. 
Many valuable acquisitions in the way of 
skilled mechanics are had from European 
countries, but at an average they are not the 
best that these countries produce. Only a 
small percentage of the very best mechanics 
of any country emigrate. They are not the 
ones who get the best wages and steady em- 
ployment, and are measurably satisfied. 

The best mechanics American manufac- 
turers will have in the future will be those 
who come up to their trades through Amer- 
ican shops. It is unwise to depend upon a 
supply from any other source. There is no 
trouble in keeping up a plentiful supply, if a 
reasonable number of apprentices are given 
an opportunity to learn trades. There are 
plenty of boys in the country who are anx- 
ious to learn trades, and it is the part of wis- 
dom to give them the opportunity. 


<> 

Notwithstanding a knowledge of economy 
in steam engineering has come to be common, 
there is yetan astonishing waste of fuel even 
when it is dear in price. Boilers are in use 
that are doing but little more than half the 
duty that it is entirely practicable to obtain, 
and engines in abundance are running, doing 
quite as poorly. Although it is well known 
that a good feed-water heater will save from 


ten to fifteen per cent. of the fuel required, | 


there are hundreds of nou-condensing engines 
from which the exhaust steam is permitted to 
go entirely to waste. Many users of steam 
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three is more than they ought to use, 4 
few figures applied to the expenses of the 
motive plant would often point out meang of 
saving a comfortable yearly income. 

>. 


A Peculiarity of Vision. 


While riding in the cable cars on the Brook. 
lyn Bridge one may look across and see the 
return cable passing in the opposite direction, 
As it runs at the “rate of about ten miles an 
hour, it is passing at the rate of twenty Mileg 
an hour, and although made up of Strands 
like a hemp rope it appears like a Smooth 
cord. But if the observer will look between 
the wheels of the passing car the strands wij] 
for an instant become visible the same ag jg 
the observer and cable were at rest. 

LED 

An Italian correspondent is seeking jp. 
formation regarding the development of na. 
tural gas in this country with a view to look. 
ing for it in that country. In view of recent 
statements chronicling the finding of natura] 
gas in this country in various localities wholly 
apart from territory that has ever been re. 
garded as oil-producing, the connection 
between these two natural products seems 
to be less intimate than has usually beep 
supposed. It may be that coal is, after 
all, more nearly related to natural gas than 
oil. In any case, our Italian friend’s enter. 
prise deserves commendation. Let him go 
ahead. If he don’t strike gas, he may strike 
something else quite as valuable. 
diamond mine. 


Perhaps a 
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The injector was a discovery, not an inven. 
tion. Its action being based upon an ap. 
parent anomaly, has never been easy of ex. 
planation. Scientists laugh at the efforts of 
the practical man to explain the action of the 
injector, and then set up theories which 
neither they themselves nor any one else can 
explain. We are moved to the above by 
noticing a recent explanation of the action of 
the injector, which makes the whole subject 
exactly as ‘‘ clear as mud.” 

a ee 

M. de Lesseps is either a man of a very 
sanguine temperament or an arrant humbug. 
He proclaims that the Panama Canal will be 
completed by 1889; other engineers see sub. 
stantially insurmountable difficulties in the 
way of completing the project. If in the 
face of all the adverse criticism M. de Les- 
seps is successful he will unquestionably be 
recognized as one of the foremost, if not the 
very first, engineer of the age. 

———_ 

Apropos of so-called hard times, we re- 
cently heard a well-known and_ successful 
manufacturer talking about the dullness of 
trade; but, in conclusion, said he: ‘ This 
year’s business will be considerably better 
than last.”” We are of the opinion that this is 
what is the matter with a good many manu- 
facturers. 
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Literary Notes, 


The Southern Cultivator and Dixie Farmer 
isa 44 page monthly devoted to farm inter- 
ests. The August number comes to us filled 
with interesting contributed and _ selected 
matter pertaining to the farm, the herds, 
crops and household. It also has a mechani- 
cal department of interest to both farmer 
and mechanic. 


The National Car and Locomotive Supple- 
ment for this year is in many respects the 
best one yet issued. Although mainly de- 
voted to advertisements of railroad tools, 
equipments and appliances, it contains other 
matter of interest, as directories of rail mills 
in the country, street railway companies, 
South American railroads, manufacturers of 
rolling stock and railroad supplies, etc. The 


‘advertisements are indexed so as to be readily 


found. The supplement is a work of over 
100 pages, finely printed and illustrated, and 
arranged to be hung up for convenient refer- 
ence. A copy is sent gratuitously to every 
person whose name appears in it, as well as 
to all railway officials in the United States 
and Canada. It is prepared and issued by 
John N.: Reynolds, Morse Building, 140 


are paying for five tons of coal a day when! Nassau street, New York, 








Avast 28 sii 


} pIOns £0) 


(ie hae 


Under this “ado thie Bow we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be viasaisaeree 


























































































































(309) D. W., New York, asks: Of what 
use isthe floating top in an air pump? Does it fit 
air-tight? A.—Itis nottight. It simply serves as 
a cover to protect the parts from dirt, and to pre- 
yent the slopping of water. 


(310) J. M. C., Philadelphia, Pa., writes : 
A rod of 54’ round iron, 100 feet long, is held secure- 
ly atthe ends; in the center it sustains a weight, 
and is deflected 3 feet from a straight line. What 
weight will break it, and what will be a safe load? 
A.—If the iron is of good quality it will probably sus- 
tain a litUe over one ton, at a deflection of 3 feet, 
pefore breaking. Safe load will depend upon fac- 
tor of safety desired. We should say not more 
than 500 lbs. 


(311) G. H. P., Lynn, Mass., writes: I 
send a sketch of cast-iron crosshead for 10'’x24”’ en- 
gine. The pin was cast with the crosshead and is 
worn out. It was 2’’ diameter and 3” long. Is there 
sufficient stock to put in a steel pin, and how large 
should it be? A.--You can put in a steel pin with- 
out trouble, as follows: Have the cheeks of cross- 
head slotted or planed out true with the hole for 
rod, then in a lathe bore and ream a hole through 
poth cheeks for a 114’ bolt. Make a steel thimble 
for the pin with hole same size as through cheeks 
of crosshead, and just long enough to push down to 
place between cheeks. Use a steel bolt with a 
strong feather to keep thimble from turning 
around, and also to keep bolt from turning in cross- 
head. The nut on the bolt will draw the cheeks 
hard against the ends of the thimble. If the ma- 
chinist makes a first-class job of it, you will have 
no trouble. Make thimble 2’ diameter. 


(312) T. M. Y., Middletown, Pa., asks : 
What is the Government law in regard to banding 
boiler tubes? A.—The following is from the Gen- 
eral Rules and Regulations: ‘* Lap-welded flues 
over 10 feet, and not over 15 feet in length, shall 
have two wrought-iron rings attached to the flue 
externally, equidistant between the ends of the 
flue, and there shall be attached one additional ring 
for every 5 feet, or fraction thereof, over 15 feet in 
length. All such rings shall be good and substan- 
tially made, and properly and securely attached 
to the flues, and shall have a thickness of material 
of not less than the thickness of the material of 
the flues, and a width of not less than 214’. Pro- 
vided, however, where such flues are made in 
lengths of not over 5 feet, and fitted one into the 
other, and substantially riveted, the wrought-iron 
rings may be dispensed with.” 


(313) J. P., Vineland, N. J., writes: 
Will you please describe the process, and state the 
object to be gained, in saturating wood with tung- 
sten and soda? A.—Tungstate of soda is intro- 
duced into pores of wood by enclosing the wood in 
an air-tight iron vessel, exhausting the air there- 
from and admitting the solution of tungstate of 
soda while the vacuum is maintained. The object 
to be gained is partial incombustibility of the 
wood, which resists flame very well, but may be 
made to burn by continued great heat. 


(314) H. W., Boston, Mass., writes: My 
engine is 4’’x4’’ and pounds badly. I have ex- 
amined all bearings and moving parts, and find 
them right. I think now the trouble is in the 
valve. Following are dimensions of seat and 


valve: Width of steam ports 7-16", width of 
bridges 5-16’’, width of exhaust port 54’, length of 
ports 174"... The valve is 2 7-16" long, with exhaust 


cavity 1’ wide, travel of valve 14%’. This gives in- 
side lap nearly equal to outside. I figure that cut- 
off takes place at about % stroke, and the exhaust 
must close at nearly the sametime. It, therefore, 
seems to me that the cause of the pounding is 
cushioning too early, thereby decreasing the mo- 
mentum. Am I right? A.—The cut-off will be at 
about 74 stroke, and the exhaust closure at 9-10 
(average of both ends). This would not give but 
little compression, not so much as is generally 


found advisable for quick running engines. If 
your engine runs 200 or more we do not think its 
runuing is injuriously affected by compression. 
Your valve and seat are not well proportioned. 
When the valve is at full travel in one direction it 


hearly closes the exhaust. For that reason, and 
because there is not much exhaust lead, we should 
cut out the cavity in the valve 3-22" on each side, 
then try the experiment of changing the lead, 
giving more or less if it improves the running. 


(315) W. P., Jersey City, N. J., asks: 1. 
What would you advise a machine apprentice to 
Study so as to be capable of passing examination as 
Marine engineer on an ocean going steamship? 
A.—Everything you can find relating to boiler and 
engine construction and management. Go into a 
book store where such works are sold, and find 
some that suit your taste. 2. What is meant by a 
foot ton? A.—A foot ton is the equivalent of lifting 
One ton to a height of one foot. 
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(316) J. A., Albany, N. Y., asks: 
many 3” tubes is it customary to putin a 60" boiler ? 
A.—Practice varies. Generally from 70 to 80, some- 
times less, sometimes more. 

(317) L. B., Indianapolis, Ind., asks: 


cf is the weight of a cubic foot of cast-iron? A.— 
it varies considerably. A fair average is 450 lbs. 














Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Patent Att’y, H. W. T. Jenner, Washington, D. C. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Korting Exhaust Steam Condenser. Send for de- 
scriptive catalogue K. A. Aller, 109 Liberty st., N.Y. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser, Brockton, Mass. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & iisdee, Werutiiseines. 


Veneer machines, with latest improvements, Far- 
rel F’'dy & Mach. Co.,Ansonia, Ct. Send for circular. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Aug. 21, p. 13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


Best Return Steam Traps, Pressure Regulators, 
Positive-Acting Pump Governors, Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


** Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 
sued ; containing useful rules, tables, etc; a valu- 
able book for engineers; sent on receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


St. John Improved Self-adjusting Cylinder rack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding, if soiled 
we cannot use them; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. AM. MA- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 




















C. F. Bruce, Medfield, Mass., will build a new 
boiler house. 

James Donovan, Lumsey, Mass., will build a 
road-cart factory. 

Horton & Shoup will build a blacksmith’s shop at 
Blakeslee, Ohio. 

Small, Gould & Co. will build a new brick paper 
mill at Baldwinsville, Mass. 

The Flint & Walling Mfg. Co., Kendallville, Ky., 
are building a new foundry. 

A new needle factory will be built by the Frank- 
lin (N. H.) Needle Co. 

The Elba Iron Works, Pittsburgh, Pa., recently 
burned, will be rebuilt. 

John Bos! will build a brick blacksmith’s shop at 
Waverly Mills, Minn. 

Baldwin & Lamkin, will build an addition to their 
shoe factory at Milford, Conn. 

A clay shingle factory is to be built by Crane & 
Co., Covington, Ind. 

W. F. Martham, Plymouth, Mich., will build a 
large planing mill at that place. 

The C. & W. M. Railroad will build a $15,000 
round-house at Grand Rapids, Mich. 

The Iowa Barb Wire Co., South Easton, Pa., will 
remove their works to Allentown, Pa. : 

The Newark Filtering Co has opened offices in 
the Tribune Building, New York City. 

The Johnston Chair Company, 237 N. Green st., 
Chicago, I11., will build a $5,000 engine house. 

The Singer & Talcott Stone Company will build a 





new engine house at 339 Ress street, Chicago, III. 


How | 
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The L. L. Brown Paper Co., Adams, Mass., will 
enlarge their paper mill during the coming season. 


A five-story bicycle factory will be built at 228-30 | 
Franklin street, Chicago, Ill., by R. P. Gormully. 
Merwin McKaig, Cumberland, Md., intends to 
move his foundry and machine shops to Hyrdman, 
Pa. 


The city of Wilkesbarre, Pa., has closed a con- 
tract for a central steam heating plant on the Holly 
system. 

The Newlin Machine Company, Philadelphia, 
Pa., intend to build a new brick and stone machine 
shop. 

The machinery for the new steel casting plant at 
Crown Point, Ind., is rapidly being placed in posi- 
tion. 

The Hackett & Rice Iron Fence Company, of At- 
Ianta, Ga., will establish a wrought-iron fence fac- 
tory. 

James Ferguson will begin the manufacture of 
his patent locomotive slide-valve at Bridgewater, 
Mass. 


The Chester Paper Company, Huntington, Mass., 
will make extensive repairs to their mill and 
machinery 


The Hampden Watch Co., Springfield, Mass., are 
contemplating the erection of a new main building 
for their factory. 


A large wagon factory will be built by the Stand- 
ard Wagon Works Company, Cincinnati, at Car- 
thage, Ohio. 


A steam shirt factory will be started by C. F. 
Crosby, Cambridge, N. Y. The factory will employ 
100 hands. 


W. R. Dougherty, 1419 Sansom street, will build a 
factory, boiler and engine house on Second, above 
Somerset street, Phila., Pa. 


A three-story manufacturing building will be 
built on Vale, near Thornton street, Boston, Mass., 
by the Dennison Mfg. Co. 


Mill No. 2 of the Indian Orchard Co. (Me.), which 
was recently destroyed by fire, will be immediately 
rebuilt on a larger scale than before. 


Palmers & DeMooy, Cleveland, Ohio, will build a 
foundry to occupy the entire space between Leon- 
ard, Minter, German and Fall streets. 


The National Needle Company, Springfield, 
Mass., will build an addition to their works, which 
is intended to form the main building when com- 
pleted. 

The Adams Chewing Gum Factory, to be built on 


Charles D. Marvin, 45 Exchange Place, New York, 
is architect. 


It is stated that as soon as a standard is agreed 
upon, work will be begun on 50 locomotives for the 
New York, Lake Erie and Western Rallroad. They 
will probably be hard coal burners. 


Itis stated that Lockwood, Greene & Co., Provi- 
dence, R. I., are making plans for the steam part 
of the new manufactory to be located in Newark, 
N. J., by Michael Naim & Co, of Scotland. 


A 1,500-ton steamer will be built for the Maine 
Steamship Company by the New England Ship- 
building Company, Bath, Me., who will also build 
the 1,600 horse-power compound engines. 


The Brooks Locomotive Works, in Dunkirk, N.Y., 
have taken a contract for 20 locomotives for the 
Chicago, Kansas & Nebraska Road, the Rock 
Island’s new extension into Kansas. 


Dando & Cleve, Pittston, Pa., have made ar- 
rangements to manufacture the Nicholson expand- 
ing lathe mandrel, heretofore put on the market 
by the inventor, W. H. Nicholson, of Wilkesbarre. 


The Wainwright Mfg. Co., 65 Oliver street, Bos- 
ton, and 93 Liberty street, New York, are building, 
a 4-story addition to their factory, whereby they 
can increase their manufacturing facilities three 
or four times. 

The Warren Mfg. Co., Warren, R. I., are building 
additions to increase the capacity of their mills 
one-third, and Lockwood, Greene & Co., Providence, 
are making plans for a complete revision of the 
steam plant of the above mills. 


Frick Company, engineers, Waynesboro, Pa., 
have issued a 40-page catalogue of the * Eclipse ” 
refrigerating machinery manufactured at their 
works. It contains valuable information in regard 
to artificial refrigeration. 

The Vulcan Iron Works, Wilkesbarre, Pa., are 
building a pair of hoisting engines for the H. C. 
Frick Coke Co., with cylinders 30x48 inches, and 
wrought-iron shaft 16 inches diameter. The bear- 
ings for shaft are 14x28 inches. Conical drums are 
10x13 feet. Bed-plate is Corliss pattern. 


The Hoggson & Pettis Mfg. Co., New Haven, 
Conn., send us a 72-page pamphlet circular issued 
by them describing the Sweetland chuck, of which 
they are now the manufacturers, together with a 
line of small cutting dies, rubber manufacturers’ 
supplies, steel stamps and similar specialties. 


If the current newspaper reports are true regard- 
ing extensive purchases of real estate at Green- 
ville, N. J., in the interest of the Baltimore & Ohio 
Railroad, and for the purpose of affording that 
corporation terminal facilities on New York Bay, 
probably provision for railroad shops will also be 
found included in the company’s plans. 


W. P. Davis, North Bloomfield, N. Y., writes us: 
Business is much better with us than it was two 
months ago. 
the West. We are having more inquiries than for | 
some months previous, and those we are getting 





The Arlington Mills, Lawrence, Mass., are again 
enlarging by the addition of a building 100x200 ft. 





are from parties who wish to buy. Everything | 
looks favorable for a good fall trade. 





Sands street, Brooklyn, N. Y., will cost $65,000. 4 
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It has been decided to inaugurate on June 1, 1887, 


| in Lima, Peru, in the buildings of the Lima Expo- 


| sition, under the auspices of the Government, a 
mineral exposition. It is intended to exhibit sam- 
ples of the rich and various minerals and ores of 
the country, properly classified, as well as machin- 
ery and apparatus used for the exploration of 
mines and in metallurgical operations. 


The Union Stone Co. has opened a branch office 
at 36 John street, New York, where they will carry 
a stock of the goods manufactured and’ sold. 
These will consist of wheels and emery-wheel ma- 
chinery, together with all the materials and man- 
ufactured articles used for abrading and polishing 
purposes; also plating materials of all kinds, glue 
and similar supplies. Goorge A. Walker is man- 
ager. 


Business is good with the Tanite Company, of 
Stroudsburg, Pa., manufacturers of emery.wheels 
and grinding machinery. Originally the shops of 
this company were located three miles from the 
village on account of the water power, but two 
steam engines are now relied upon as auxiliary. 
The company has just shipped 173{ tons of ** Tan- 
ite ” wheels to Paris and Liverpool. About 10 men 
are employed in the works. 


The Wisconsin Central Company has purchased 
a large tract of land in Waukesha, near the White 
Rock Springs,and will build their new car shops 
there. The buildings will be of brick and stone, 
and will consist of a locomotive repair shop, a car 
repair shop, a foundry, tin shop, boiler shop, cop- 
per shop, paint shop, kiln for drying lumber, anda 
large round-house. It is expected that 300 men 
will be employed in the works. 


The Mechanical Orguinette Co., whose principal 
factory is at Greenpoint, L. I., and which has 
bra:.ch factories at New York, Worcester and other 
places, with stores in New York, Chicago and San 
Francisco, will unite their manufacturing at Meri- 
den, Conn. They have leased the Meriden Flint 
Glass Co.’s factory, except the furnace rooms, 
which will not be disturbed, as they in all proba- 
bility will be needed for glass making in the near 
future. The factory will be connected with the 
Wilcox & White Organ Works by a bridge, to better 
facilitate shipping. 


It is said that works for the Anglo-Pacific Steel 
Co. is soon to be built at San Francisco, Cal. A 
wharf 62 feet broad will extend 400 feet into the 
bay. Cranes, furnaces, steam hammers, forges, 
and all the other apparatus needed for a first-class 
plant are to be provided, and the works is to cover 
the widest range, from horseshoe nails to armor 
plates and crank-shafts for ocean steamers. Until 
the iron required is obtainable in California, ma- 
terial will be imported from England. The steel 
is to be known as “ bonanza steel.—Engineering and 
Mining Journal. 


W. H. Parsons, of New York, who is already in- 
terested in paper mills at Topsham, Me., is to come 
to this State and engage in the manufacture of 
pulp by the German “ bisulphite” process. He 
will build a dam and sulphite mill at Lisbon Falls, 
on the Androscoggin, and also erect a paper mill 
at the same place. Operations will commence 
very soon. Mr. Parsons is, we believe, the first in 
this country to engage in the manufacture of sul- 
phite, which is a product invented and patented in- 
Germany. He is confident of its future, however, 
as he is quoted as saying: *“*I know the figure at 
which the fiber can be produced, and I am satisfied 
that it is a profitable business, and the best proof 
that I can offer is that I am willing to invest alarge 
sum of money in a mill for the production of sul- 
phite.”—IJndustrial Journal. 


The manufacturing village of Jewett City, on the 
Quinebaug river, about ten miles north of Nor- 
wich, Conn., is, in ordinary times, one of the bus- 
iest towns in the whole State. At present a heavy 
burden is resting upon its inhabitants in repairing 
the damage done by the severe freshet of February 
last, when the Ashland reservoir gave way and 
swept away dams, bridges and houses from the 
break clear through its course, until the Pachaug 
river flows into the Qu nebaug. The Slater mills 
suffered the most, and but for the breaking away 
of their dam, the whole of their large mill would 
have been destroyed. Ag it was, the machine shop 
and some other parts of the mill were carried 
away. The work of repair has been in active 
progress since the time of the injury, and is near- 
ing completion. The Slater dam is already com- 
pleted, and a fine iron bridge spans the river below 
it, in place of the wooden structure which was 
sweptaway. The Ashland dam is not yet com- 
pleted, but the work is in active progress. A coffer 
dam has been put in, and about one-third of the 
machinery in the new mill is run by the water thus 
obtained. The company are running their old mill 
by steam. Some of the machinery in the Slater 
mills is enabled to run by the small amount of 
water which passes through the Ashland wheel on 
the same stream a half mile above, and the whole 
establishment will be in operation when the Ash- 
land dam is completed. The railroad company 
has experienced great difficulty in putting in a 
new bridge in place of the old one swept away. 
Piles were driven to form a firm foundation for the 
new structure, but it seemed difficult to reach a 
hard bottom. Two or three different parties have 





We are again getting orders from | 


undertaken the job and it is but just accomplished. 
| The bridge is completed and wlll soon be placed 
upon its foundation. The East Berlin Bridge Com- 
pany have already put in two iron bridges in town, 
| and have one other yet to putin. They have also 

put in three in the neighboring town of Plainfield. 
|—Commercial Bulletin, 





10 AMERIC AN MACHINIST [Avausr 28, 1486 


Machinists’ Supplies and Iron. 


NEw YORK, Aug. 12, 1886. 


ee | THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


| 

} : 

35 cents per line, each insertion. 
} 

| 


°y ri ynte and new achi ry for special | { 
The market continues quiet and no new feature Experimental and new eeptgreetie bed Het u1| 
purposes built under contract from specifications 
has developed, either in manufactures or in trade. | and inventors designs; ample shop and shipping | 83 U j LD AND 
} Be | 
Iron—In American pig Standard brands rule |} facilities; correspondence solicited. Cohoes Iron | 


nhs ah ; _. | Foundry and Machine Co.. Cohoes, N.Y. 
steady with but little demand, except from con-| — Wanted 


| t »d—Price, description, and cut ol Liggett 
servative consumers; still the market is very | about 12’’ stroke, to slot to center of 48” circle, with S ‘lbas . : 
steady. We quote Standard Lehigh and North | @utomatic feed in all directions ; name te rms and EF al = at 
. i i } pA = 


. . , earliest delivery. Address Columbus Iron Works | 
River brands $18 to $18.50 for No. 1 X Foundry; ‘ : : 


| 
| 
} Co., Columbus, Ga. | . 4 
$17 to $17.50 for No. 2, and $16 to $16.50 for Grey | For Sale—A well established foundry and ma- <s . , - owt 
Forge. | chine shop, including lots, buildings, machinery, | & N G i N Ee S = ——s : = MACHINERY. 
patterns, and stock on hand, situated in Logan, | 2 a —— = 
| Hocking Co., Ohio; will sell on easy and satisfac- | ——S— 
small sales from stores, and the demand remains | tory terms; reason for selling—old age and ill send for c atalogue No. 18. 
light. |} health. Apply to R. Belt, Logan, Ohio. | 
Lon 9 A | _naniot “4 sonisani engine tatoo iee-| my THE M. 7. DAVIDSON IMPROVED STEAM PUMP 
Antimony—Hallett’s, 72/¢c.; Cookson’s, 9c. port Tool Co.’s or equally good make, 8” or 10° | ' * . y 
. " . : : ie swing, 5 or 6’ bed, hollow spindle, with 6’ univer- | 
Copper—10.10c. to 10.50¢.; Baltimore, 9 


C. sal chuck; want above in good condition, and for MANUFACTURED BY 
Spelter—Kefined, 5%. a we will pay a ge price. The John k.. [Davison Steam Pump Company. 
Tl. Noye ; suff, ic we : ‘ 


Tin—Bancea, 221Z¢.; Straits and Malacca, 21.95ce. Mfg. Co., Buffalo, N. 
M. Martin, manufacturer, P. O. Box 285, New 


Brunswick, N. J., will contract for the manufacture 2 Rows WARRANTED MADE FOR AI 
, ce of articles in brass and other metals (stamped or 5 sad ja: ae PEI BEST P [ J M P r SITUATIONS. 
pas WA N I E D ~e~ turned), and dies and tools for making same; also eee i 
o> afl patent novelties, electrical inventions, special ma- | & & ! iP! 

‘Situation and Help” Advertisements only inserted chinery castings, etc.; estimates heerfully given. PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
under this head. Rate, 30 cents a line for each inser Alfred Dolge (Felt. Dept.), Dolgeville, N. Y., hae sie NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


tion About seven words make a line. Copy should | writes to 'T. R. Almond, 88 and 85 Washington st., 
be sent to reach us not iater than Wednesday morning | Brookiyn,N. Y. **Your Almond Couplings are doing | 
for the ensuing week's issue. , “ | splendid work. 1 have used two for months, to the | 
: satisfaction of every one in my mills. Am putting, 


| up the third one now, and ce rtainly give them the | THE MANUFACTURERS OF Machinists’ Tools, 


An experienced draftsman on steam engines and | Preference over beveled gears eaieescics 
general machinery would like to change position. | y z LATHES, 


Y. X., AM. MACHINIST. HENDEY 
A thorough machinist and draftsman desires to | ADLEY’ UPRIGHT een 
take position in machine works where a right-hand C MACHINE s, 
USHIONED | ee DRILLS, 


man is required. B., AM. MACHINIST. 
Wanted—By practical mechanic, position as fore- * 
sone te conte betacivatecs Gaeee ee H ELVE | COMPANY. \SEND FOR CATALOGUE ETC., ETC. 
- ? Hy > } 1 *O Combines all the 
Mechanical engineer, thoroughly posted in South . aii } best elements es | J W H Y T | 4 Ss 4 Ss Pp U T H E R E! ! 
ern machinery trade, desires position as agent on i 4 sential in a first- | - For the reason that if you are 
salesman for responsible house. Address L., AM. — er @ class Hammer | interested in raising water or other 
MACHINIST. } Has more good | liquids by steam power, we wish to call 


Scotch Pig—Business is composed mostly of 





























Established 


perate and industrious. Address O. M., AM. MACH. | 
Wanted—Supt. of machine works wishes to re- 
engage; steam and heavy work; references. J.J 
Care AM. MACHINIST. 
Wanted—Foreman in a small hardware factory : t er aU) ‘7 ; a ae 7 3 your eueaten Se the 
one who thoroughly understands the manufacturing ( Waee: yap fou better work ale THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER ane ANY OTHER. 
of small tools. Address, stating age, experience 4 eee Oo and — costs | jen =: More Efficient, Simple, Durable, and more Econamical, both as to running 
and wages expected, Hardware, AM. MACHINIST. less for re- y xpenses and repairs, than any other Steam Pump. 
pairs than BA J mec? Call or write Pe our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 


Prices, and hundreds of A-1 Testimonials, Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


Traveling salesmen handling engineers’ and mil] 
supplies, can make desirable arrangements to sel) any other Hammer inthe World. 


“Eureka” packing. Special pocket-book of samples Y 

furnished. Hine & Robertson, 12 Cortlandt st., N.Y. BRADLE & co. Syracuse, N. Ye | The only Reamer that will keep its 
; : ‘ » 
Wanted—Traveling salesmen selling to stean y F 


users, machinery and mill supply houses and the THE CINCINNATI SCREW AND TAP ee a ania) Se" 


hardware trade, to write for my terms and commis eT 
sion on some fast-selling articles. Address J. L. K., CINCINNATI, OHIO, canis a Lathe Tool. 
care AM. MACHINIST. MANUFACTURERS OF Syracuse Twist Drill Co., 


Wanted—A clerical positlon in a Western city, by THE CANNON CIIUCKING REAMER. SYRACUSE, N. Y. 
oe ee Se eae eerie, SS oe HN fa) Agents: H.H. & C.L, MUNGER, € — R.C.GRAVES, 72 Reade St., N.¥. 


and steam fitting mfg. Co.; best of reference given. 
Address H. H. H., care of’ Letter Carrier No. 303 c : rors _ ange : : ‘ -" one —— 
TAPS DIES, BA FRICTION CLUTCH PULLEYS,| semsormun gy atom 
HOISTING ENGINES, {lo & Emery Whee! bit ia the only Grinder 


South Boston, Mass. 
run with water to pre 


adjusting; | want careful, accurate workmen, who ‘ AND = 2 ¥r rr Co 1} AN vent heating and 
are steady and reliable, and I don’t want any other : : : UNIVERSAL ELEVATORS, COMPANY, Me drawing the tem 


gr pe rege dates TO an ex- : = ae MILLING MACHINES, 9 Ea 4 os PO WER. | | } "ha In mation 

















CATALOGUE, 


Wanted—At once, five good men to work on our 
stitching and tying machines; also two who can do 


Send for Illustrated 


TM 


perienced outside man and salesman; a machinist 


giving age, experienre,refervaesy Machinery, care FATRY'S UPRIGHT _p FRISBIE & C0., 142 Liberty St., N. Y. 





*motjUueye 


| 





; Wanted -A first-class working foreman in shop 
in N. Y. City; 15 men; must be first-class work- 
man on interchangeable machinery; able to handle 


work and men, and must be quick; build light ma- — 
chinery and tools. pe etal stating experience, v os OW R 
etc., Box 28, AM. MACHINIST. F| i 3 
Wanted—Foundry foreman; one of experience 3 mr +05) 8) 
in large engine work; must be thoroughly compe - PA 
tent in the work and the handling of men; must , iro. sf Th 
be strictly temperate; to the right man steady = © 


work with fair salary will be given. Address, with Wy ein F The 

references and experience, H. O. R. Co., AM. MA ae I Machine is the best guar 

CHINIST. d ; ' ] FIRE AND WATER-PROOF BUILDING FELT, 
i y/ 


Springfield, Mass. 


success of our | 


s}laur sjy1 wo drys Tt 





antee of its value Only 
machine with Doub FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER 


+ MISCELLANEOUS WANTS, +.) f Wiis opal ray heated CovEntrae, 10. SPECIAL SA LE. 
Advertisements will be inserted under this head atl | —— , | better work with less re- Samples and descriptive Price List free by a - . 7 ; a 
35 cents per line, each insertion. pairs than any other | H. W. JOHNS M’F’G. CO., 87 MAIDEN LANE, N. 18 in. x 6 ft. Engine Lathe. 


ie 116in. x 6 ft. Speed Lathe. 
Crescent steel tube scrapers are unquestionably BEAUDRY L —_— Boston, Mass, | sii ii saapatoomiiaslianceel 1 - =~ an saad Lathe, with milling attachment. 


the best. Crescent Mfg. Co., Cieveland, Ohio. Ww] Salas ieticamiaees ian 
Crescent bepaatd tube sande Bad setting new and | ly "sa ma The Almond Coupling. on 

"e oO £ oO es. Cresce ita ’ ‘le ‘le Fi | 

removin tube rescent Mfg. Co., Cleveland,O. A new quarter turn 1 Iron Frame Saw Table. 

motion to replace ee ae 

quarter turn belts and | 16im ( ne ide Moulder. 

bevel gears. | 180in. Grist Mill. 
7. R. ALMOND, Mfr., | Anvils and Vises. 

83 & 85 Washington Stree, | A SPECIAL IMPORTATION. 

i i ' Ped nge dronienicn a -_— BROOKLYN, N.¥. | 

Send for estimates of high-speed compound en- | 4 jurable. quick-working e , “ we e- ‘ YY ANY 

ginss for stationary and marine service. Crist En- | ; Has ae Improv a Cc OOo re KE Py Se Cc Or? TPs * - is 

gine Works, 140 Baxter street, N. Y. ia or other attachments. Sold by the | 22 Cortlandt St., New York. 
John Lamberty, mfr. telegraph and electrical in- : = “seat trade. Send f circular, : | . 

struments, experimental machs, models; fine gear } " a MELVIN STEPHENS, Prop'r. Agents for Wiley & Russell’s Screw Plates, 

cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. Office, 41 Dey Street, New York. atcha. Othe 


[te IN WRITING MENTION THIS PAPER. 4a 














Steel stamps, stencils, burning brands,and brass 
checks. ‘Tl. M. Parker, Hartford, Conn. 

Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

Want to buy second-hand iron planer; must be 
cheap and good. Wm. Hansell, Nevada, lowa. 


Per C ent of 
time and labor save 


NOIsHL Ess, 











malt siarters techanicalant' ag Once te: | 4g J, WENDEL COLE, NM. E. | ({ GUILD & GARRISON, 


ings. Weston & Smith, Syracuse, N. Y M 1 , | 
anager of Pennsylvani: : 2 = | 

ie eee ane BROOKLYN, N. Y. 

| 

| 

| 





To Rent—Desirable space, 8x10, in light, well- \ NEES : Ss - rio , 
fitted office; heart of machinery trade; $12 per ‘ 4 Southern azo Teaious and the 
month. Hine & Robertson, 12 Cortlandt st., N. Y. ce fey DETROIT EMERY WHEEL (0. STEAM PUMPS, 

For Sale—A new 20-H.P. automatic cut-off, hig) Rete Ah ii Sy Address, Box $4, Columbus, O.. or | VACUUM PUMPS, 
apeod engine ; shipping point, Chicago, 111.;.E. F. | ay : y P.O. Bonds’&iChicago. | AIR COMPRESSORS. 

son, Johns ity, Tenn. | Reese ; 

imon unson City, Tonk ; : Hart’s Corundum-Emery Wheels. 


GEO. F. BLAKE MANY’ CO, L__ 2 ceo 


+ VILDERS E VERY VARIETY 
OF OF 




















SEBASTIAN, 
MAY & COMPANY'S 





Improved Screw Cutting 


ae ine EN: | Foot or Power Lathes 


AT roi as 





7 LIBERTY ST., 44 WASHINGTON ST., i} 2 oe ee —< es 
ate E YORK. ’ BOSTON. c Catalogue of Lathes, prin | HS IRING BARS 


4 4 ——— boy a and Machinists’ Tools MADE BY 
sage VSS) SUSU" | aaett]s Machine Co. 
WATER WORKS PUMPING . 3 167 W. Second St.,Cincinnati, 0. WILMINGTON, DEL. 
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FILES AN 


AMERICAN MACHINIST 
NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


D RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘ Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, *‘ Slim ’’ Saw Files, 
** Racer ’’ Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steeis, 


Manufactory and Office at 


PROVIDENCE, R.1., U. S.A. 





THE HANCOCK INSPIRATOR. 





THE 


STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 





Ov 





ER 75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 





Liu 
CvEsrLOW 
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NEW “GRE 





Lb 


“Invaluable 


very difficult t 
immediately afte 


Sole 


92 & 


AUTOMATIC 
RE-STARTING 


Stationary Bollers of all kinds. No handles required 


SEND FOR CATALOCUE. 


SHAM” PATENT 


INJECTOR 


for use in Traction, Farm, Portable Marine and 
Water supply 


break. Capability; of restarting automatically, 


‘r interruption to feed from any cause.” 


RELIABLE AND CHEAP. 


» Manufacturers in the United States & Canada, 


NATHAN ManuracrTurine Co. 


94 LIBERTY ST., NEW YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





ROOTS’ NEW ACME HAND - BLOWER. 


For Blacksmiths, etc. Slow Speed. Positive Blast. Is Durable 
Compact and Cheap, also Portable Forges, Tuyere [rons 
and Foundry Blowers. 


” 
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BOOKS FOR MECHANICS. 


FITZGERALD’s Boston MACHINIST. 18mo, cloth.$ 75 


CHORDAL’S LETTERS TO MECHANICS, &C, 12mM0 2 00 
[HURSTON’S MATERIALS OF CONSTRUCTION. 8Vo,. 5 OO 
PHURSTON’S FRICTION IN MACHINERY. 8VO 3 00 
West’s Founpry Practice. 12mo, plates . 250 
West’s MouLDER’s TEXT Book. 12mo,plates.. 2 50 
McCorp’s PRACTICAL MECHANISM. 8VO........ 5 00 
WRINKLES AND RECIPES FOR MECHANICS AND 
ENGINEERS roe Trays 2 00 
GRIMSHAW’S ART OF SAW FILING, 18mo, plates. 1 00 
HoLiy’s ART OF SAW FILING. 18mo, plates... 75 
BALDWIN’S STEAM HEATING FOR BUILDINGS . 2 50 
CROMWELL’S TOOTHED GEARING, & 12mo 2 00 
CROMWELL’s BELTS AND PULLEYS. 12mo0 2 00 
SINCLAIR'S LOCOMOTIVE ENGINE RUNNING, 12mo 2 00 
HURSTON’S STATIONARY STEAM ENGINES. 12mo 1 50 
CGERIMSHAW’S STEAM ENGINE CATECHISM.....-.-. 1 00 


JOHN WILEY & SONS, 15 Astor Place, N. Y. 


CATALOGUES AND CIRCULARS GRATIS. 


_~ wh William Barker & Co. 


- “\vi— t Manufacturers of 
SVL IRON AND BRASS 


WORKING 


| MACHINERY 


SAR & TAB Re 


aaw w he woe 








Cincinnati, O. 


Send for circulars and 


Joshua Rose’s Great Treatise on Steam 
Engines, 


Just PUBLISHED. 


Modern Steam Engines. 


An elementary treatise upon the Steam Engine, 
written in plain language, for use in the workshop 
as well as in the drawing-office ; giving full explana 
tions of the construction of modern Steam Engines, 
including diagrams showing their actual operation, 
together with complete but simple explanations of 
the operations of various kinds of valves, valve 
motions, link motions. ete.. thereby enabling the 
ordinary engineer to clearly understand the prin 
ciples involved in their construction and use, and 
to plot out their movements upon the drawing- 
board. By Joshua Rose. M.E., author of ** The 
Complete Practical Machinist.’ Illustrated by 422 
engravings. In one volume quarto, 320 pages. Price, 
$6.00, sree of postage to any address in the world 

eer An illustrated circular, § pages, Ato, giving the 
‘ontents oF this remarkable book, will be sent free to any 


one who wilt furnish his address 
OTHER BOOKS BY THE SAME AUTHOR 

The Complete Practical Machinist ;—embracing 
Lathe Work, Vise Work, Drills and Drilling. Taps 
and Dies, Hardening and Tempering, The Making 


and Use of Tools, Tool Grinding, Marking Out 
Work, etc. Illustrated by 356 engravings. lith 
edition, thoroughly revised and in great part re 


written. J2mo, $2 50 

Mechanical Drawing Self-taught :—comprising In 
structions inthe Selection and Preparationof Draw 
ing Instruments, Elementary Instruction in Prac- 
tical Mechanical Drawing, together with Examples 
in Simple Geometry and Elementary Mechanism, 
including Screw Threads.Gear Wheels, Mechanical 
Motions, Engines and Boilers. Ilustrated by 330 
engravings. Svo. $4 00. 

The Slide Valve Practically Erplained :—embracing 
Simple and Complete Demonstrations of the Opera 
tion of each Element in the Slide Valve Movemént, 
and Illustrating the Effects of Variations in their 
Proportions, by Examples carefully selected from 
the most recent and successful practice. Illustra 
ted by 35 engravings. I2mo0. $1 00. 

ge The above or any of our books sent by mail, free 
of postage, at the publication prices, to any address 
in the world 

per Cur Descriptive Cataloaue of Practical and 
Scientific Books, W pages, 8vo, and our other Cataloques 
and Circulars, the whole covering all of the Branches 
or Applied to the Arts, sent free and free 
postage to any one in any part of the world who will 
furnish his address 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut St., Phila... Pa,, U.S.A, 


Ro 


SCECTUCE 





SCHOOL OF ENCINEERINGC. 
SE Polytechnic Institute 


Indiana, 


$26,000 income from endowment. Mechanical, Civil and Elec 
trical Engineering Drawing and Chemistry Manufacturing 
Shops Send for Catalogue Addreas (. A. WALDO, Vice-Prest, 


or 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL 





pad 
hd 





s No, INCH. PRICE. No, INCH. PRICR 
£8 1 . 34..-- $0.60  10....214... $1.35 
£3 2 Y.-00 70 11....2hg.... 1.45 
balan Be cows : Rr dee | ee eee |: 
FOo 4 o1MG..02. 80 18....84...5 
Pes 5..... 14.... .80 14 4 i 
SER 6.....186 95 15....41%.... 2.75 
pee WA 144.... 0% 16....5 - 8.3 
23 ee ee Se eS eee 
— th 9 ee Oe a 
as 1Setto2in. 7.80 Full Set....31.1 


Cc. WwW. LeCOUNT, South Norwalk, Conn. 





UNIVERSITY OF MICHIGAN, ANN ARBOR, MICH. 


. CIVIL, MECHANICAL AND MINING ENGINEERING. 
Thorough and practical work in Field, Laboratories, Shops 

mid Draughting room. SoLm MONTH SURVEYING. Special 

attention to testing Steam Machinery, and to shop instruc 


tion Actual Manipulation of Machinery. Visits of Inspe« 
tion to prominent manufacturing establishments Tecnu 
NICAL BRANCHES, in care of those who have had full scien 
titic training and professional experience AVERAGE ANNUAI 


EXPENSES, including tuition, board, clothing, books and in 
cidentals about $370. 


WorRK BEGINS OCTORER 1, Send for Catalogue 





STEAM JET 


Chimney Ventilator, 


FOR 


Increasing Draught 
CHIMNEYS. 
The draught area of 
any Chimney should al 
ways be of sufficient ca 
pacitv to remove the 
products of combustion, 
Whether a biower is at- 


wT 
Si 


tached under furnace or 
not, and if there is not 
sufficient space in the 

himuney, then some 


means must be provided 
to improve the draught 
and remedy the defect. 
This Ventilator accom 
plishes the purpose by 
placing the machine in 
side the Chimney flue 
as shown In cut, 
Send for Price List 
ALLER, 


109 Liberty st.,New York | 


HE DUPLEX INJECTOR 

THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always 





















FEED Ps 
= ~ 
delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 

and for sale by 

JAMES JENKS & CO, 

Detroit, Mica, 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including buildings, lots, machinery 
and stock, situated in Leadville, Col.- The busi- 
ness will be carried on until sold, thus at once 





giving a profitable trade to the puchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 


Scranton, Pa, 
Only reason for selling, ill health. 


FORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat, Die Stocks, 


Power Pipe Cutting and Thread. 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Machinery, etc., etc. 


WRITE FOR CATALOGUE. 
Mention Paper. 


FAY & SCOTT, 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, Etc, 


TEWARTS®) 
NG 


mor ROOFI 


For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamph- 


let. Address 
W. H. STEWART, 
74 Cortlandt Street, New York 
TRON-FIBRE PAINT, for Roofs and Factory and 


Farm Buildings. WORKS MACHINERY 


WAT"? SPECIALTY. 





DEXTER, 
ME. 































cor'an't'ee POND ENGINEERING CO, ** feu" 





The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
=. steam. 





Terre Haute, | 


BENJ. F. KELLEY, Agent, 


LIBERTY ST., NEW YORK. 
Philadelphia Office: 


| JAMES BERRYMAN, 125 N. Fourth St, 





, ot 





ENGINEERING DEPARTMENT, 
VANDERBILT UNIVERSITY, NASHVILLE, TENN. 


Thorough instruction in distinct courses of Civil, 
Vechanical and Mining Engineering (Annual Tuition 
$65), and in Manual Technology (Tuition Free.) 
Full Faculty, extensive equipments and facilities in 
draughting-rooms, laboratories, shops and _ field- 
practice, Entrance Examinations Sept. 14, 15 & 16. 
For circulars address, WILS WILLIAMS, Bursar. 


UNION STONE COMPANY, 


38 & 40 Hawiey St,, 
BosTon, MAss. 





FOR BELTS 


114 in. wide. 


2 
3 “ ‘ 
4 ‘ 


Wooden 
Polishing 
Wheels, 
All Sizes 


to Order. 





Wooden Wheel Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 


nt an af 
rder of any 


WOT 


Length and Width. 


eDdless Polishing Belts made 


—— SEND FOR CATALOGUE. ~-~> 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. I. 


Hall Duplex Steam Pump, 


For all Dutics. 
SIMPLE, 


DURABLE, 
EFFICIENT. 


Hall Steam Pump Co., 
91 LIBERTY ST., N. ¥. 















BUFFALO 
Portable Forges, 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


BUFFALO, N. Y. 








—HIGH DUTY— 
Pumping Engine 


EMEA 


WATER WORKS 


OVER 





100,000,000 DUTY 


—CGUARANTEED— 


SEND FOR RECENTLY ISSUED 


PAMPHLET 


HENRY R. WORTHINGTON 


YORK CITY. 


NEW 








12 








ETE eee 


Ody 








71 EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


St.. GLASGOW. 30 Cortlandt St.. NEW YORK, 


OOMS NEW WATER-TUBE STEAM ROLLE 


SAFE! ECONOMICAL! DURABLE 


107 ope 








For ILLUSTRATED CATALOGUE of NEW BOILER, Addresu 


BENDROTH & ROOT MANUFG. CO. 


— 28 CLIFF STREET, NEW YORK.— 





MAIN OFFICE, 
“\ g New _ 


OUR 


WATER-TUBE BOILERS 


ARE 
UNSURPASSED 
FOR 

SAFETY, 
ECONOMY ano 
DURABILITY. 


BRANCHES: 
49 NORTH 7th ST., Philadelphia. 
36 CORTLANDT ST., New York. 


60 OLIVER ST., Boston. 





BRIDGEPORT BOILER (©_SEETHE IMPROVEMENTS. IN STEAM 

: BOILERS, BOILER FRONTS, 

a BOILER FURNACES, AND 

FEED WATER HEATERS 

MADE AT THESE WORKS 

BEFORE BUYING STEAM 

PLANT. SEND FOR HISTO- 

RIES OF STEAM BOILERS 

AND FFED WATER HEATERS 

(FREE) ON MENTIONING THIS 


PAPER WM. LOWE. 

















BUILD"-R OF 


Henry Warden, 


GERMANTOWN JUNC., PHILADELPHIA. 
Successor to WARDEN & MITCHELL. 


BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES 
Etc., Etc. 











Hydraulic Riveting Plant and Full Facilities. 








u@ GTURER r yERY DESCRIPTIOy.- 
STE worn rE EVER Tay 
RS A LINE OF BOILERS IN stg 
He Site BoileR ® IMMEDIATE DELIVERY. 


HARRISON $ ADJUSTABLE FLUE-HOLE CUTTER. 








An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost ; are easily adjusted and firmly held. 

Manufactured by 


REMINGTON & CO.,, 
WILMINGTON DEL. 


Size No. 1 cuts all size ‘eS 


| Lemme 





HARLES Mi RRAY=< 


py ENGRAVER on WOOD \@ 


SS an oT & Natrveen. Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Ete. 


HARRISON SAFETY oonin s | 


AMERICAN MACHINIST 


{[Avausr 28, 1886 


A FAIR OFFER. 


If you will put a JENKINS BROS. VAL VE, on the worst place you can find, wher 
you cannot keep other valves tight, and if itis not perfectly tight or does not ho 
Steam, Oils, Acids, or other fluids longer than any other Valve, you may return 1 


and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR *“ JENKINS BROS.”’ VALVES. 


STEN EIN S 
13 So. Fourth St., 


71 John St., New York. 


BRO sS., 
Phila. 79 Kilby St., Boston. 





LATHE 


No. 7 


SEND 
FOR 


(JATALOGUE, 





* Oneida Steam Engine & Foundry Co., Oneida, N.Y. 


33 A VALUABLE BOOK for EVERY | 


| Wanufacturers 
of all kinds of 


CHUCKS 


DRILI 4 


AND= 





Under Westcott’s Patent, 


— — Giant Improved. 


--holds bY hi 14 inch. 
0 : ad ‘ 
0 tol 
0 to 1 





IRON 
AND 
STEEL. 


PUNGHING 





NEW AND IMPROVED 10° ENGINE LATHE, 
‘The Muller Machine Tool Company. 


179 WEST PEARL ST., CINCINNATI, OHIO. 





SEND for CIRCULARS & PRICES. 





at the price of one. 











" 
= 
-_— 
- 
va 
7 
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Has 8 greater range than any other two ratchets made, and 
Send for circulars. 


VARIETY MACHINE CO., Warsaw, N. Y. 








SMOOTH 
INSIDE & OUT. 














W. C. YOUNG & CO., Worcester, Mess: 





= =p A. J. WILKINSON & C0. 


Boston, Mass., 
Makers of the most complete assortment of 


Micrometer Glligers oad Fos Measuring Tol 


TO BE FOUND IN THE WORKLD. 


Send for Illustrated Catalogue 


Improved “ 
Covered Screw 
Micrometer J 

\ Caliper 


with ‘lables, 





7 
PLANERS, 
DRILLS, 
 SLOTTERS, 
> Ete, 
NEW HAVEN MANUFAC’G CO. 


New Haven, Cann. 


FERRACUTE MACHINE CO., 


BRIDGETON, N. J., U.S.A. 
Presses, Dies 
and all other Sheet- Metal Tools 


A new line of PUNCHING 
PRESSES just out. 


Send\for Catalogue. 








DRAWING 
NSTRUMENTS 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 


Send for 72-Page 
New York 


6 Astor Place, - 











THE R. A. BELDEN CO., DANBURY,CT. 


ESTABLISHED 1851. 


TH HORTON LAINE CHUCK. 


HEE. RORTOR & | 2 SON co 


Canal St., Windsor Locks, Conn., U.S. A. 





(box PANY, 


(LIMITED.) 


{HE CHEAPEST 


and Best Made Tool 
Grinder in the 
Market. 


TE EW York Se 


WwW EIGHT 
60 Ibs. Runs 
10x1 and 10x2 

CORUNDUM 

WHEELS. 

Railway, 
Machinists, 
Engineers, 

Mill and 

Miners 


SUPPLIES, 
50,52 John St 
= New 
a Bf) York 
LITTL EG STANT WATER TOOL GRINDER, 


BOILER FEED PUMP 


MADE BY 


M.R. MUCKLE, Jr. & CO. 


PRULADELPEA, 


IZES TO SUIT 
STEAM PLANTS, 


UP TO 300 H. P. 





) 
Y” Send For CirculaR 





RICHARDS’ PATENT 
‘- Combination Planer ana Shaper. 


Several sizes, any length of bed. 
remaining ste ition: ary. 
Effective, durable and convenient. 


shaper, 


perfect satisfaction. 


Only the head travels, the work 
Combines advantages of both plane rand 
A number in use, giving 


Send for circular. Manufactured by 


E. A. WALKER, 


75 Laurel Street, 


Philadelphia, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New2Zeaford,Mass. 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK _ 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER 


MACHINIST 138 





Iron and Steel | 


DROP FORGING | 


Of Every Description, at Reasonable Prices. 
THE R.A.BELDEN 00.,DANBURY, CT. 








HorizontalFlange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
shapes, and Bent Angle 
Tron from either side. 


FIVE SIZES, 





Depth of Jaws from wo” 
to 42”. 
MADE BY 


HUES & JONES, 


Wilmington, Del. 


THE HOVGH THIST DRILL Way eT OM a0) aca (Sea 
| sasssaeen GRINDER aa BEECHER & PECK, NEW HAVEN ‘CONN. 


The SPECIAL CLAIMS made PROKS Y ORT: DROP PRESS. 


for this Tool are its BEECHER & PECK, CONN. 





Grinds Drills 
14 to 15g1n. 
inclusive. 














. Simplicity, 
Ease of Operation, 
Low Price. 


ACHINER 
For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 








ANY ONE CAN USE IT. 


—MANUFACTURED BY— 


Warner Gough Machine Go 


Ea ST. PAUL, MINN. 


Manning, Maxwell & Moore,| Tallman & McFadden, 
111 Liberty St., New York. 1025 Market St., Phila, 


For Machines or information, address the 
manufacturer. 


S. W. GOODYEAR, Waterbury, Ct. 

















S. Ashton Hand Hand’s Twist Drill 
























Mig. Co., Grinding Attachment. 
Tou chkenamo Readily attached 
Toughkenason, > toany grindstone, 

Pa. emery or cutter- 


grinder. Grinds 
right and left 
hand drills from 
36" diam. down 
to smallest sizes 
made. PRICE, 








NGINE © LATHES. + RAND -LATEEE 
Slide Rests and Planer Centers, 


No.5:S2 CUTTING g 


ENGINE 


Will Cut 
Brass 
Wheels F 

to5inches 4 























in 
—* L. §. STARRETT, 
Bevel or Manufacturer of 
Crown 3 


AND 
STEEL PINIONS 
To 1 Inch in Diam, 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIst 


aa ah nl “Sree Srna aes - ee 
an N PRR LARRR RR IT ili 7, | , 


iii 


THE ELLIOTT (Which always was good 


G LOAN, CHACE & "COMPANY selec DRILL Has Recently Been 


PRESS Much Improved. 
289-293 W ashington St., Newark, N.J 


BUILDERS OF WATCH AND CLOCK MACHINERY. STERLING ELLIOTT, NEWTON, 


M ASS! 


























Send for 
D'seription 


and e 


Prices. 














BAUER’S PATENT 


Instantaneous, Self-Adjusting and Self-Gripping E.B STOCKING ATTY 


. . 5 
PIPE AND BOLT VISE. Opp.Pat.Of, Washington, D.C, 
= — No“ kit’ com Send sketch for free report as 
fi Wane 2 plete without to patentability and new 
. \ 


book on Patents 

















a No.1 
. ol » a y 
\ anion Sawn Sal a Ba |" TMT T Pens iv pyr mT ™ yy “2? 
ply great zg i A A SYRACUSENLY 3 
No. 1 holds} & Psat isditiisdalill 
| Mokiy More MACHINISTS’ SCALES, 


weight 3 Ibs Pateat End Graduation. 
F We invite comparison for accuracy with all others. 
Get list. Every Scale Guaranteed. Send for List. 





orzo CATALOGUE OF TOOLS 


and Supplies sent free to any address nd tea of ten cents 
in stamps (for postage 


Chas. A. Strelinger & Co. , Wood Nt, Detroit, Mich, 


STAMHG ACLS 


For Hand and Power, 
6’, 8’ and 10” Stroke. 


Adapted to all Classes of Work 











D. ‘SAUNDERS? SONS 


MANUFAC 1 “X OF THE ORIGINAL 
TRADE MARK. 


bo thet copes Pipe Cutting  thieadlng Machine 


CIRCULARS FURNISHED. 
BOYNTON & PLUMMER None cenit OF IMITATIONS. k iN 
: oO out o ade-mark anc ame 
Miaweiaién. tues STEAM AND GAS-FITTERS’ HAND TOOLS, 
oi ° Pipe Cutting and Threading Machines 
for Pipe Mill Use, a Specialty. 
Send for Circulars, YONKERS N. 


d BEVEL GEARS, 


p—) ~~) \> Cut Theoretically Cozrcct. 


For particuiars and estimates apply to 


BREHMER BROS. 


ie hinists, 
440 N, 12thSt., Philadelphia, Pa. 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 














P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 




















# = =" THREE DESIGNS. SIX SIZES. 
z=. 5 a&MBODY ALL DESIRABLE FEATURES 
“az r came PRICES$450.°S& UPWARD 
acs pot UNIVERSAL RADIAL DRILL C0 
=o is = NCINNAT 

era HITE’S FLEXIBLE METALLIC FILLET 
ai © = ow use of Pattern Makers. Sizes 14 to 1 in. 
se 2 WARD WHITE, 44 N. 4th ST., 
ms 6CU« = PHILA 
z 








Xe 


| PA. 

” I?) send f 
* b h*" ee 
{ Samples, 


F 


OX, TURRET & SPEED 
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NEW YORK. | Ee gak gh sears z 
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Adapted to rapid work a. 
drills. Its extreme _ sensitiveness | 
prevents clogging and breakage of | 
drills. Has a switching table ba 


rat A, DALLETT & C0, 
attachment for center drilling. In- 


stantly adjustable to differe at {3th & Buttonwood is, Po 


lengths of work. Over 200 alres 
in use. Send for circular. inna hovciees ar 


DWIGHT SLATE, = - Parent 
Hartford, Conn. Panlable Deiling Machines, 


PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, | VERTICAL DRILLS, 

NGLE AND Radial Drills, Multiple Drills, 
JI.WYKEA CO. TWIST DRILL GAUGE. | HAND DRILLS. 

Fine Machinists’ Tools, B, BOSTON, MASS. Send for Circular. | | Send for Illustrated Cat: ilogue. 


ACME MACHINERY COM PANY. 


CLEVELAND, OHIO. 


Advantages of the **Acme” Bolt Cutter? 

Large bearing on top of Dies by using a Cap. Fine ad- 
ustment by differential screw. Positive Toggle Lock 
bie ring connected to Barrel. Positive Motion. Every 
part exposed to view, it cannot clog with chips or 
scale. Quickness.ef changing Dies (in less than a min- 
ute). Nosprings used. Index on Head so a tit can be 
cut at once. Cheapness of Dies. Advantage of Plain 
and not the disadvantage of Case Dies. Reversible 



























ACME COLT CUTTER. 





Paine, Diehl & Co. wit Bank St., Phila., Pa. | COFFIN & LEICHTON, SYRACUSE, N. Y. 





The Faton, Cole & BurnhamCo. 


Manufacturers of 


Fino Cutting and 
Threading Machines 


OPERATED BY HAND OR 
POWER. 


FITTINGS, 
Valves, Pipe, 
Pipe 'Tools. 


82 & 84 FULTON STREET, NEW YORK. 


ALL STYLES OF 


Iron and Brass Goods 
Ratchet Die Stock | 


Bek for STEAM, WATER & (AS. 
with LEADER SCREW and SOLID DIES. 


Ratchet is ‘uside body of stock, and cannot be clogged with 









cut left-hand thread, Will thread pipe in place, Works in 
small space, 


Factory, Bridgeport, Conn, 


chips and dirt. © 7 be readily reversed to back-off thre sad or | 







Dies. Even number of Hies and ahead of center. All 
wearing parts are tempered Steel, made to Jigs and 
Standard Gauges, and are interchangeable. Dies cut in 
one Head will fit any other, and where more than one 
Head is used this is a very vital point. The ACME 
— Head can be put on almost any Bolt Cutters, and parties 
having other make of machines w ill find a greai improve 


PAT. DEC. 6, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG. 25. 1885. 


| | ment by putting an “AC ME” Head and Dies on it. 


| The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
| Is prepared to issue lice NSes for the use of patents covering processes for the production of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 
‘* Mitis ’’ Castings retain In every respect all the valuable qualities of the wrought iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 
W. F. DURFEE, Ceneral Manager. 








| 







AMERICAN 


WILLTAM SELLERS && 00, 


IMPROVED MACHINE TOOLS ror workte IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS 
BENDING ROLLS, BORING and Tu RNING MILLS, 
DRILL AND TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ee, 


|| DWPROVED INJECTORS FOR FEEDING BOILERS. | | 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENNA, 


THE LONG ALLS UME 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


eS 
MANUF AC "TU RERS 





Hamilton, 


OHIO. 





Send for new Catalogue. 


Patent “Special” Improved Locomotive Cylinder Boring Machine 


Will bore out Locomotive Cylinders IN THEIR 
PLACES by removing one or both heads and 
piston, THE END THRUST IS ALWAYS IN 
EXACT LINE WITH BAR. 


Circulars with full description on application. 


L. B. FLANDERS MACHINE WORKS, 


PEDRICK & AYER, Props., 
PHILADELPHIA, PA. 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thickness 
of 56" to 34''; equal to other coverings at 2’ to 214”. 

Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St., New York. 


Mention this Paper, 











Send for Circular. 














HE ¢ [idrostatic Machinery 
4 8 U PRESSES, 

8 PUMPs, 
5,5 _TEPincues, 
i 2 ACCUMULATORS, 
S Ba - oa JACKS, 

ee” VAL 

opis ~ FITTINGS, 
9 di z Vault Elevators, éic., &e. 
ae WATSON & STILLMAN, 

._ +. = 204-210 E.43d St., New York. 
> & ff THE PEERLESS 

Ss be (J) Compound Automatic Steam Damper 

2 o£ REGULATOR. 











perfectly, gain power sail 
save oil by using our Patent 
Automatic Sight Feed Lubri- GUARANTEED THE BEST SAVER OF FUEL IN 
cators, showing oil as it THE MARKET. 


enters, drop by drop. Has been weed oie, years by 700 of the entpoat maliie 
: : : and firms in the U.S.; not one given out. Always 
The Seibert Cylinder Oil Cup Co. 


put up by our own mechanics. Warranted to keep 
in order 5 years. end for printed testimonial of large 
A. ROGERS, Agent for New York. 
19 John Street, New York. 


woop- sae fa a THE PEERLESS GRATE BAR. 


ture, Chair and Cat 
K actories, jebinet Wo rk Warranted not to Warp, and the Most’ 
Durable in Use. 


American Steam Appliance Co. 


ing. Se — Stamp for 
W. A. SIMMONS & CO.,Sole Agents, 


lustrated (¢ ‘Mechin to 
280 Broadway, New York, 22.4 24 N. 4th St., Phila. 
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MACHINIST 


Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 

WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 
SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. ETC. 


“— Sl MER ENGINE CO. 



















bee 





PORTABL iE or ——— 


ENGINES and BOILERS 


Send for Catalogue and Prices. 





STEARNS MFG. COMPANY, 


ERIE, PA. 
Engines from 16 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


Barnes’ Pat, Upright Drill 
Oe Gl 
























Awe Link | BES Riches C 
—. CHICAGO NeW York | 


13 1017 So.Jefferson St. 














DIXON’S 





Barnes’ Pat Engine Lathe 


<: 15-inch swing, 6-foot or 8-foot Bed 
These machines are made a specialty 
in our factory , they have advantages 
notfound in other machines in this 
line. Itwil!l pay parties desiring to 
“purchase, or know more about ‘this 
of machines, to seud for full 
de wo tion and prices 
3 & JOHN BARNES CO. 
1995 MainSt., , Rockford, Ill. 


Graphite Paint 


FOR BOILER FRONTS. 


Two coats will last two years. Send for circular 








American Twist Drill Company’s, 


PATENT CHUCK JAWS. 


Threesizes. Price per set of 4 Jaws,$40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders, 


IILL, CLARKE & CO., Boston and St. Lo 
MANNING, MAXWELL & MOORE. ” 
TALLMAN & McFADDEN, Biliage phi, Pa. 
or WM. BINGHAM & CO., Cleveland, Ohio, 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 











Morse ELevator Works 
MORSE, WILLIAMS & CO., 


Successors to CLEM & MORSE, Builders of all Kinds of 
PASSENCER AND Fusen? 


F letat it, is 


Automatic Hatch 

A SPECIALTY. 
Send for Illustrated Circular. \ 
Office, 411 CHERRY ST. & 
Works, Frankford Av.,Wildey 


and Shackamaxon Sts., 
PHILADELPHIA. 


N.Y. Office, 108 8 Liberty Street. 




















tOLLER TUBE EXPANDERS, 


FORGED STEEL, SHEET METAL PUNCHES, 
SCREW PUNCHES. 


A. L, HENDERER, 


Wilmington, Del. 








J. ©. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, Room 28, BOSTON, MASS, 














Patent Flexible Back Hack Saw for Machinists’ 9 
JAS. HUNTER & SON, 


Made of be st Band Stes ‘|. The teeth only 
RIC ION North Adams, Mass. 





OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOBN K. HOWE, Secretary and Treasurer, 
Manufacturers of 

ITCHING 
MACHINES, 


THE GARDAER GOVERNOR 


45 W din R ST., 
Over 40, 000 in Use. 


FITCHBURG, MASS, 
ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORT hey Kk STEAM 
NGINE, 


REDGES, ERRICES, 


Excavators, 


_ Warranted to give satisfac- 
ion or no sale. 





THE FISHKILL CORLISS. ENGINE. 


tet re maining 6 oft an fle sxib le. W, arrs ante a 
not to break. Send for sample and circular. 
Endorsed by the Pratt & Whitney Co., John 
Henney, Jr., Supt. Motive Power, N. Y. & H. 
A FULL LINE OF SIZES 
Specially adapte d for and extensively used 
in large grain elevators. 


R. R. and others, 
BOTLER®S. 








ULARS 
ADDRESS 


| 
The Gardner Boremor Co. | 


QUINCY, ILL. 


OR CIRC 





—| ScOMmBINA TION “DREDGE, =~ 


AND PRICES, & 


ng hl - THOMPSON & oo 
New Haven, Conn, | 51 Leonard. St.,N.¥ 
CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 
Manufactured by the 
‘Fishkill Landing Machine Co, 
i FISHKILL-ON-THE-ITUDSON, N.Y. 
= Send for C atalogue A, containing Tlus 


trated Descriptions and Refere nces 
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NEW TANGYE BUCKEYE. AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 HI. P. 


These Engines are the combi ed result of long ex- 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
« anteed. Self-contained Automatic Cut-off Engines, 
= 12to0100H P. for driving Dynamo Machines a spe ialty. 
Illustrated Circulars, with various data as to pr actical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


; N W. ROBINSON, cor. Clinton & Jackson Sts.,Chicago, Ill. 
SALES AGENTS TV, | SIMPSON, rl Astor House, X.Y. 


~ ROBINSON & CARY, St. Paul, Minn. 
\ PRAY MFG. CO., Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & MoDOWELL MFC. (0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
i120 LIBERTY sT., NEW 











YORK. | 





te” SEND FOR ILLUSTRATED CATALOCUE. 


“QTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. 
PHILADELPHIA, 


OVER 
GUARANTEE 





Branch Office, 130 Washington St. 
CHICAGO. 


18,000 ENCINES IN USE. 
ANY 





To Consume 25 to 75 


Other Gas Engine per 
Per Cent. Less Gas than 


Brake-horse-power. 








HEWES & PHILLIPS 
IRON WORKS, 


NEWARK, N. J. 


BLESSING’S "ALENT RENEWABLE-SEAT 


Stop and Check Valves 


The renewable Seats and 
Dises are cast from the best 
Phosphor Bronze Metal, which 
has lasting qualities, double 
that of the best Steam Metal 
commonly used in first-class 
valves. The Seats are simply 
dropped into anc and held 
in position by bottom of cage 








We also manufacture the Albany Bucket 
and merits Steam Traps. 








Manufacturers of 





IMPROVED ALBANY STEAM TRAP C0., Albany, N.Y. 
ORLISS ENGINE, | eral 
GORLISo ENGI JA. FAY & CO.323% 
High-Speed ch, BUILDERS OF IMPROVED 


| WOOD-WORKING MACHINERY 


Condensing and Non-Con- 






densing. | High economic | Embraces nearly 400 Machines fo: | 
duty and fine regulation 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 


guaranteed. 

Tubular Boilers and Steam 
Fittings, Planers, Lathes, 
Gear Cutters, Shapers, 
Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 


Variety and Universal 


WOOD WORKERS. 









Band, Scroll and and Circular Saws 
Resawing Machines, Spoke and 
Wheel Machinery, Shafting, Pul- | 


; | leys, ete. All of the highe 
KENDALL & ROBERTS, | linda. "| 


CAMBRIDGEPORT, MAss | W- H. DOANE, Pres’t. D. L. LYON, Sec’y. | 


—MACHINERY,— 


NEW and SECON D-H. ‘ N D.| 


HEAVY PLANERS A SPECIALTY. 





Eastern Agents, 





IW.COLBURN & Co.! * 
FITCHBURG, 


mace o), 
MASS.) ¢@ ane 





era 100 MAIN S’. o 
f “ARC INCANDESCENT 
Lay Aye | 
ac ing’ PRICES gicterite MACHINES, 





One.. 17 in.x 6 ft. Forsaith Lathe........ New 

| One.. 15 in.x 12 ft. Forsaith Lathe...... ..New 

One.. 16in.x 6 ft. Blaisdell Lathe............ .New 

. } One.. 30 in.x 22 ft. New Haven Lathe. Second-hand 

One.. 24in.x 14 ft. Lodge, Davis Lathe New 

a 2 . = = = One.. 26 in.x 16 ft. Lodge, Davis Lathe. .New 

NEW AND SECOND-HAND. Three 20 in.x 8 ft. Fifield Lathes.......... New 

Ce Pan oe ma } One.. 2) in.x 8 ft. Fifield Lathe : New 

1 nS. BM. Bed aging Late, NC nogert new | Sim iinx 8. Lodge, Davis Lathes..."../:New 
5 and 6 ft. Bed Engi ai : = One 3) in.x 30 in-x 10 ft. Whitcomb 


14 “OBL ft. * Harris, cheap ecenhAaail 


Planer,with housing,to take in 36 in. 





6 * 66ft. © pf : —. & Whitney | One.. 24 in.x 24 in.x 6 in. Lodge, Davis Planer. New 
. ee ft. “ “ “ > et : ne ~, One... 30 in.x 30 in.x 8f t. Pond Planer, Second-hand 
17 6 ft. I — screw | One.. 30 in.x 30 in.xStt. Whitcomb Planer ‘* .New 
: P ‘ 110~ One.. Belden ¢ iss 4h6b0% _ NeW 
4. re 6’, 7’ és x vo tenes > Phillips. Six... 14in. hy onde om er : ; Now 
ie rr 8 i : o ve ang Ag a Sr No.3 i uin Hs and Lathes......... New 
De db eoades ‘a - = sbiia I, Gest Three 12 in. Fox Monitors... New 
yy 10,12, 14° “ Bons, Beart? new. | One.. 24in. Bickford Drill Press. Second-hand 
) 10 ft. Pe taISCell, 11. , | One.. 12 in.x5 ft. Reed Lathe. S< cond-hand 
44 * 4a4ft. : : renee nearly new. Three 20 in, Shapers New 
4° 20 ft. 2 : ss LG: BOW Three 26 in. Shapers............ .de....... Ney 
re. 8 12 ft Harrisburg, good. One.. Bolt ¢ er and ‘Dies to cut By in Lar ‘ious 
16x6 ft. Turret Lathe with oh isidy bar One.. (Springfield Glue & Emery WheelCo.)) 
\4in.-20 in. and 38in. Turret Head Chucking. or Vater Emery Grinder ek ) -New 
Win. Drill, Prentis Bridgeport. One.. (Diamond) Water Emery Grinder Ne w 
in ril Ne eg e. Slate’s Senaitive Drill Four, 34 in.x 44g in. Grindstones and Frames 
- ‘ one ; ne ra Ds ‘i ‘ * | One,, 2) in. Bicktord Lever Drili......Second hi te 
iott Drill. SHAPERS.” rill. Six... 13in.x5 ft. Turret Lathes eran Pe New 
P e ° 12 Satan Six. . 16in x6ft. Fox Monitors, ....... New 
in. Gould. _ 4 F * In SeHers. | six |. 15in.x6 ft. Fox Monitors.......... New 
14 in. Bridgeport. 15 & 24 in, Wolcott. Six No. 1 Hand Fox Lathes .eeee, New 
oe Ss ae LANERS a4 in. Bridgeport. Three Grant & Bogert Universal Mil)’ x Mach’s.. New 
saudas a - ‘eds arthaalas Twelve Lodge, Davis 20 in. Lever Drills........ New 
16x42 in. Bridgeport. sin x 3 ft., 1eeler, One.. Sellers Car Wheel Borer Second-hand 
2% in.x 4 ft., New Haven. | One. Lodge, Davis 20 in. Wheel-feed Prill..... New 
“4 in x 6 ft., Powell. 24 in.x 8 ft., Ames. 
6 in.x 6x8 ft.. ** 26n.x 6ft., Putnam. | 
32 in.x 10 ft., Pond S4in.x 10 ft, P. & W. 
No. 3 Press, Double Crank, Bliss, nearly new. 


LODGE, DAVIS & CO. 


Manufacturers and Dealers, 


36 in. Squaring Shear, power, nearly new. 
No. 3% and 4 Press, Stiles 

No. 6 Punch Press, 20 in. Wilder. 

25-40 lb. Bradley Cushioned Hammer. 


Lot of miscellaneous Machinery If you do not 4 i” oo y ry 
see what you want, write and state what is re- CINCI NNA'’ I, OHIO. 
quired, WRITE FOR PRICES, IT WILL PAY YOu. 


E.P. BULLARD,'!4 Dey St., New York. 16.) 


See our Advertisement on page 














MAC HIINI 


‘ is 
MANUFACTURERS OF 
\MPROVED 





STEAM ENGINES 


i> ' 
VAL VARIE 
Sizes varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Ac ing or Be: am, Condensing, 
Non-Condensing or Compound 
Send for Circular. 
BRANCH OFFICE = i 
Cor. 5th and Chestnut Sts., 
PHILADELPHIA, Pa, 


THE "TABOR Re 


— WITH 


1X. 














EVOLUTION (jOUNTER, 


EVERY ENG/NEER 


SHOUILD HAVE ONE. 


SIMPLE, 
RELIABLE, 
CHEAP. 


Sent post 
Special discounts to the trade 


PATENTED SEPTEMBER Sth, 1885. 


The urgent need of a 
Goop, SimpLe STOP- 
MOTION REVOLTU- 
TION COUNTER that can be put upon the market a price low 
enough to be within the reach of all mechanics, has led us to bring out this little instrument. 
paid to any address in the United States on receipt of ONE DOLLAR. 
for one dozen and gross lots. 





MANUFACTURED BY 


THE TABOR MANUFACTURING COMPANY,"°= "sew york "* *™ 


> FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG CAR MFG. CO. 


HARRISBURG, PA. 


Highest Award °'v°"..mecs 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY 
TION, PHILADELPHIA. 











EXHIBI- 


We are operating the finest and most successful 
Electric Light Stations in the world, A change of 
speed not exceeding one per cent guaranteed, run 
ning light andloaded Send for catalogue, 


Longacee-co 








| We shall be pleased to mail, on application, to 


all that are interested in our articles a copy of our 
| New Illustrated Catalogue, just issued. 


a 


SCHAFFER & BUDENBERG, 


40 John Street, New York, 1 














Of any Power and 
Style. SINGLE AND 
JVUBLE CYLINDER, 
with improved pat- 
ent friction drums 
especially adapte d 
for bridge building, 
dock building, pi! 
driving,coal hoisting 
quarries, mines, etc. 

J.S. MUNDY, 

Newark, N. J. 

This patent has been 


sustained in U.8. Courts 
in New York and N, J, 





on the Market. 
No Steam 
Absolute Safety. No En- 
gineer No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required 
NO EXTRA INSURANCE. 
Can be used forany pur- 
pose where power is re- 
quired. | 
Cheap Fuel. Cheap 
First Cost. } 


McKinley Engine Co. | 


17 Broadway, 
Cincinnati, 0. 

H. LANCASTER, | 
GENL, EASTERN AGT, | 
187 Broadway,New York 


| 

} 

| 

The Best and Cheapest | 
No water 


HOISTING 





EAGLE & 
ANVIL 
WORKS, 


Trenton, N. J. 


The Fisher nati Screw Leg 
Vise.—Warranted stronger grip 
than ony other Vise. Always 
parallel and cannot be broken. 










*JAS 


lo pad 
°93 









Po a ty Vare, | 


Adapted to all Boilers. 


J. E. Lonergan & Co., 


Sole Owners and Manuf’rs 





Send for Circulars. 





{LADOWORTE CL, 





PHILA., PA. The Eagle 
' Anvil. — Best 
Cast Steel 
WE ARE MAKING Face & Steel 
: er Horn. Better 
A SPECIALTY OF than anyding- 
° va mim 16h O2TiL 
A 24-INCH LATHE, ally war 
WITH BED ANY rantec ee 
LENGTH DESIRED. THIS LATHE IS DESIGNED  1°®T PMC® 








SEND FOR SPECIAL LIST, 


FOR SEVERE SER- | 
VICE; IT IS THE 
HEAVIEST OF ITS 





SIZE EVER PRO 

DUCED, AND THE WORKMANSHIP AS GOOD New and Second- hand Machinery, 
AS SKILL CAN et ae 
MAKE IT. COLD-ROLLED SHAFTINC, HANCERS, 


PULLEYS, ETC., ETC. 


—_—_s 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York, 


LATHE 


SEND FoR ch CIRCULAR, 


“Cetus Station,’ 


Yonkers, N. 7 | 






















AMERICAN MACHINIST |Avausr 28, 1886 


2 PRICES REDUCED. @ THe PRATT & WHITNEY Co, 


IIARTFEFORD, CONN, 
THE ORIGINAL 


2) = ~aranatactare— LA TH E S 2 Various sin 
| Usivess! Milling Wolschines 2 


AND OF THE FOLLOWING KINDS ? 
= MADE BY THE 


' HAND, ENGINE FOR TURNING AND SCREW CUTTING 
7<~t===— BROWN & SHARPE MFG. CO. 


CUTTING OFF, GAP BED, PULLEY TURNING AND 
No. 1 Univers sal Milling Machine. No.3 Universal sunting Machine. 


PROVIDENCE, R. I., THE BILLINGS dl SPENCER 60., Hartford, Conn. 


HAND WHEEL, RIM TURNING, SPINNING, 
Are kept in stock and sold at favorable prices, compared with any of | 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than | ‘Belt Clamps, 
can be reached by the usual methods of manufacture. The importanc | 





aa GRINDING, PATTERN MAKING, &c. 
Price List and Description Given upon Application. 





Machinists’ Tools, 











of the greatest attainable accuracy in TOOL-MAKING MACHINES wild b: | Bight Sizes Sewing Machine 
appreciated by Machinists, | pcm u . 
CORRESPONDENCE SOLICITED CATALOGUE MAILED ON APPLICATIO’ ‘Bight Inch Shuttles 
TO AND 

: r Thirty-six Inch. Bobbins, 

MACHINE “LOOLS ES: 
— DROP-FORGINGS OF EVERY DESCRIPTION. 
TRON -WoREBING MACHINERY SEND FOR CIRCULAR. 


OF EKVERY DESCRIPTION. 
































DRILL. 





EXAMI TON, Oe.ATO. 
NEW YORK, 96 Liberty St. PHILADELPHIA, 713 Chestnut St. CHICAGO, 96 Lake St. WARNER & SWASEY. Cleveland, 0, 


Boring ce Tarning’ MilIs, §\ SRASS WORKING MACHINERY. gE 
— - 7 i2in & 1éin. Monto s SEE 
Driving Wheel Lathes, ; Se, Sts = im aa nil sa — pincrie cay m- ; Valve Milling Mach’s J % = ey 
ERE aS ENGINE LATHES, | ae a 
Hydrostatic Wh'el Presses, ‘ Double Key ew & 
CAR AXLE LATHES, Up ight Drill Presses, cai oes a ae 
CAR WHEEL BORERS, SPECIAL PULLEY i Wiis a " as . 
SCREW MACHINES, TURNING LATHES, Revciving | al Ea 
Universal RADIAL Drilling § = peclal Pulley Boring Ma- Globe Valves, co : 
Machines. = = ae J chines, &,, &e, igh ogy = 8 — 
) , 4 » S 4 TO ; a TY F “ y Small Tools % 
NILES TOOL WORKS, Lees mADiat 
Dy 
2.1 
bd L 


Omoe —- 
































~ New York, Chicago, Philadelphia, Boston. 


unl 


pul 
al. | 


gu: Ae 
Ma ut yl 


GEAR WHEELS AND GEAR pouring. 


Send tor Catalogue D 


G. B. G RK A N r, J. M. ALLEN, Presripenr. 











Noa 
mee & 
moo 
Ee | 
SELF-PROPELLING, OR LOCOMOTIVE CRANES. &. 
| cat wena me "™? HOIST, ROTATE AND TRAVEL UNDER ms 
-N | [ | 144 : : THEIR OWN STEAM. es iF POND MACHINE TOOL 00. 
. i j wees c SUCCESSORS TO 
The most generally useful Crane for shops, Sreg : DAVID W. POND. Worcester, Mass. 
contractors, steel mills, ete. All capacities, = 3 35 
2 and 5-ton sizes usually in stock. Send SIE 
for particulars and illustrated catalogue of =| pet 
all types of cranes. 3” Se 
fag 322" 
The Yale & Towne Mfg. Co. |” gz2s 
STAMFORD, CONN. g 
[) 





(ee Send for Prices, ar$ 
IT WILL PAY YOU. 





SHAPES, ENGINE LATHES DRLLS 














666 Beverly St., Boston, Mass. W. B. FRANKLIN, Vicr-PresmpEnt. 
KEY SEATING MACHINES J. B. Prerce. SECRETARY. 
AND | 


TWENTY IN. LEVER DRILL. 





20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub . 
stantial tool, made for service, has | oT New Reduced Price List, Write to 


sion eeamncne Genet cari 8. A. ORAT ,JR., & CO. 
all modern improvements, are made 


bys special machinery, and sold very 42 E. 8th St.. CINCINNATI, 0 





LODGE, DAVIS & CO. 
CINGINNATI, OHIO. 


(See onr Advertisement on page 15.) 


E. E. GARVIN & CO. | 
EBERHARDT 189 & 141 Centro Street, N. ¥., - 
MANUFACTURERS OF 


MACHINISTS TOOLS 








Our Key Seating Machine 
willsave enough in 60 days’ use to pay 17 in, 
first cost; no shop can afford to do 4 ef, 20 in 
without one. We have now ready for - - 
prompt shi pmont,bote KeySeatMa | #§ -—— 
chines and 20 in. Drills. Send for 


Photo, and Catalogue. ‘Fl 24''x24’ 
W.P. DAVIS, North Bloomfleld, N.Y aners, 30! x30! 


THE BUFFALO STEEL FOUNDR as 4 


OR ERS AND CORRESPONDENCE | PRATT & 1. . bt WORTH 
SOLICITED. Proprietors. 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 
MIDDLETOWN, CONN, 
Branch Works and Office: 
203, 205, 207 Centre Street. corner of Howard. New York. 





~ WRITE TO 


GOULD & 


Newark, 
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- <n " . Manufacturer 
> U a : 4 Y — aN —of— 
Milling Cutters all Shapes and Sizes, ~~ = 1J.M.CARPENTER: ‘Sniill THe Q 
For Pat, SH A Pp F RS. Straight or Spiral Teeth, Width of face, 1-8 ing | 3 ; % 
Sizes 1”, 15”, 20”, 3)’ in stoc! to 3 ing Diameter, from 2 1-¢ in, to 2 3-4 im | : ¢ 


NEA RLY 1,000 IN USE. SEND FOR CaTALOGuE. 





PAW TUCKET.R. I. 








